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Gentlemen: 

We are pleased to submit 25 copies of the Final Report for the 
Deepwater Port and Airport Feasibility Study. The report combines 
both draft reports previously suhitted, and reflects comments 
received from the City of Kotzet'ue, NANA, and the State of Alaska. 
An Executive Summary is included in the Final Report. Additionally, 
25 copies of separately bound Executive Summaries are submitted. 

The report presents our recommendations and estimated costs for 
phased development of a deepwater port for Kotzebue, to be located 
at cape Blossom. 

It has been a pleasure to perform this study for the City, and 
we look forward to the opportunity of working with you on the 
detailed dssjgn and development of t h i s  worthwhile project. 

Very truly yours, 

TETRA TECH, INC. 
WRIGHT PORSSEN SOCIA!TES 

&%JL7--s 

Project Guide e-- Manager 
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I N T R O D U C T I O N  

1 . 0  BACKGROUND 
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The C i t y  of Kotzebue i s  cal . led  t h e  “Gateway t o  Northwest 
Alaska.  I’ Popu la t ions  and i n d u s t r i e s  throughout  t h i s  reg ion  

r e l y  upon Kotzebue a s  a t r a n s p o r t a t i o n  hub ( s e e  F igure  
A - 1 . 1 ) .  Nearly a l l  r e g i o n a l  s u p p l i e s  a r r i v e  a t  Kotzebue by 

ocean shipments between June and September. The remaining 
suppl ies  and v i r t u a l l y  a l l  i n t e r r e g i o n a l  passenger  t r a v e l  

r e q u i r e  a i r  t r a n s p o r t a t i o n .  There a r e  no roads  o r  r a i l r o a d s  
t o  Kotzebue o r  t h e  reg ion  it. s e r v e s .  

S ince  waters of Kotzebue Sound are sha l low,  ocean-going bar- 

ges  a r e  fo rced  t o  anchor f a r  o f f s h o r e .  Shipments t hen  a r e  
l i g h t e r e d  on to  sha l low- dra f t  barges  and brought  t o  t h e  
e x i s t i n g  p o r t  l o c a t e d  w i t h i n  developed a r e a s  of Kotzebue. 

The cost  of goods r ece ived  i n  t h e  Northwest Region of Alaska 
i s  i n c r e a s e d  s i g n i f i c a n t l y  by t h e  l i g h t e r i n g  o p e r a t i o n s .  
A d d i t i o n a l l y ,  land a v a i l a b i l i t y  a t  t h e  p o r t  is l i m i t e d ,  
c r e a t i n g  s t o r a g e  problems and p rec lud ing  p o r t  expansion f o r  
new requi rements .  such a s  expor t s  and i n d u s t r i a l  s t a g i n g .  

A i r  t r a n s p o r t a t i o n  a l s o  i s  e s s e n t i a l  t o  Kotzebue and the  

r eg ion  it s e r v e s .  Northwest Alaska i s  remote t o  goods and 

s e r v i c e  c e n t e r s  of t h e  s ta te ,  and ocean f r eezup  e l i m i n a t e s  
s h i p  a r r i v a l s  du r ing  most of t h e  yea r .  The Kotzebue a i r p o r t  
expe r i ences  problems very s i m i l a r  t o  t h e  p o r t .  Surrounding 
l and  uses  g e n e r a l l y  l i m i t  a i r p o r t  expansion,  and a i r p o r t  
f a c i l i t i e s  appear  t o  be inadequa te  f o r  needs i n  t h e  very 
nea r  f u t u r e .  

The d i s t r i b u t i o n  o f  goods and s e r v i c e s  t o  sur rounding  v i l -  
l a g e s  occurs  l a r g e l y  by smal l  barges  and boa t s  t r a v e r s i n g  
r e g i o n a l  r i v e r  systems.  Most of t h e s e  r i v e r s  empty i n t o  
Kobuk Lake (Holtham I n l e t ) .  A p o r t  improvement p r o j e c t  a t  

A- 1 
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Kotzebue o f f e r s  p o t e n t i a l  o p p o r t u n i t i e s  t o  c o n c u r r e n t l y  pro-  
v i d e  a t r ans sh ipmen t  subpor t  on Kobuk Lake, e s p e c i a l l y  i f  
t h e  p o r t  i s  r e l o c a t e d  sou th  of t h e  c i t y  a t  a narrower por-  

t i o n  of Baldwin Peninsu la .  Likewise, a i r p o r t  r e l o c a t i o n  
a d j a c e n t  t o  a new p o r t  s i t e  gene ra t e s  p o t e n t i a l  advantages  
which dese rve  e v a l u a t i o n .  

The i m p e t u s  t o  beg in  p lanning  and eng inee r ing  f o r  a deep- 

water p o r t  and o t h e r  r e g i o n a l  t r a n s p o r t a t i o n  f a c i l i t i e s  a t  

Kotzebue l a r g e l y  i s  de r ived  from impending minera l  and 
pe t ro leum developments w i t h i n  t h e  Northwest Region of 
Alaska.  Deepwater port implement.ation i s  r e q u i r e d  t o  s e r v e  

. f u t u r e  mining e x p o r t s  and t o  handle  i nc reased  demands of 
growing p o p u l a t i o n s  and i n d u s t r i e s .  

A- 3 



2.0 STUDY APPROACH 

The two p r i n c i p a l  o b j e c t i v e s  of t h i s  s tudy  a r e  (1) t o  deter-  

mine t h e  o v e r a l l  f ea s ib i1 i t . y  of developing a deepwater p o r t  

and t ranssh ipment  port  a t  Kotzebue and ( 2 )  t o  a s c e r t a i n  the  

f e a s i b i l i t y  of s i t i n g  an a i r p o r t  near  t h e  deepwater p o r t .  
Each of t h e s e  o b j e c t i v e s  involves  m u l t i p l e  t a s k  accomplish- 
ments .  

8 
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A s i t e  s e l e c t i o n  phase i s  requi red  f o r  i n i t i a l  f e a s i b i l i t y  
e v a l u a t i o n .  This phase  i s  accomplished by ana lyz ing  per- 
t i n e n t  e x i s t i n g  c o n d i t i o n s  w i t h i n  t h e  r eg ion ,  de te rmin ing  
speci f ic  s i t i n g  requirements  f o r  both p o r t  and a i r p o r t  

f a c i l i t i e s ,  and t h e n  comparing t h e  r e l a t i v e  merits of each 
a l t e r n a t i v e  s i t e .  The s i t i n g  a n a l y s i s  f o r  t h e  port f a c i l i t y  

i s  more d e t a i l e d  than  t h e  a i r p o r t  f a c i l i t y  because port de- 
velopment i s  s e l e c t e d  a s  t he  pr imary goa l  of t h i s  s tudy .  

The s i t e  s e l e c t i o n  phase  i s  fol lowed by a p l ann ing  and pre- 
l i m i n a r y  eng inee r ing  phase .  F i r s t ,  p o t e n t i a l  expansion 

p l a n s  f o r  the  e x i s t i n g  p o r t  and a i r p o r t  are compared t o  the  
r e l o c a t i o n  p l a n s  dev ised  du r ing  s i t e  a n a l y s e s .  From t h i s  

comparison, f i n a l  s i t e  s e l e c t i o n s  a r e  determined.  Conceptual  
p l a n s  t h e n  a r e  developed f o r  t h e  s e l e c t e d  p o r t  and a i r p o r t  

s i tes .  These conceptua l  p l ans  a r e  u s e d  t o  e s t i m a t e  cons t ruc-  
t i o n  and o p e r a t i o n  costs of the new f a c i l i t i e s .  The engi-  
n e e r i n g  f e a s i b i l i t y  of t h e  port is analyzed by developing 
i n f r a s t r u c t u r e ,  u t i l i t y ,  a cces s ,  and p r o t e c t i o n  concepts .  
T h e  a i r p o r t  f e a s i b i l i t y  s tudy  i s  concerned more wi th  g e n e r a l  
l and  requi rements ,  runway o r i e n t a t i o n ,  and a c c e s s ,  t han  w i t h  

d e t a i l e d  eng inee r ing  needs.  

The f i n a l  s t a g e  of f e a s i b i l i t y  e v a l u a t i o n  is focused upon 
economic a n a l y s i s .  C o n s i s t e n t  wi th  preceeding  s tudy  t a s k s ,  
t h e  revenue p r o j e c t i o n s  and b e n e f i t / c o s t  ana lyses  a r e  more 

developed f o r  t h e  deepwater port t han  f o r  t h e  a i r p o r t .  
Various r e g i o n a l  growth and development s c e n a r i o s  a r e  ana-  

lyzed  and p o t e n t i a l  socio-economic impacts are s t u d i e d .  

I) 
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Feasibility conclusions are aggregated from the siting, 

planning and engineering, and economic evaluations. Ulti- 

mately, the feasibility study is centered upon implementa- 

tion of a well-conceived deepwater port plan and airport 
plan at Kotzebue. 
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Since  1973,  f o u r  s t u d i e s  w e r e  conducted by v a r i o u s  e n t i t i e s  
t o  e v a l u a t e  p o r t  improvements and/or  needs  a t  Kotzebue. 

These s t u d i e s  have focused upon t o p i c s  such a s  p o r t  expan- 
s i o n ,  p o r t  r e l o c a t i o n ,  and f o r c a s t s  of sh ipp ing  demands. 
Both sha l low- dra f t  and d e e p d r a f t  ports were s t u d i e d .  O f  t h e  

s t u d i e s  t h a t  eva lua t ed  deepdra f t  port f e a s i b i l i t y ,  one was 
conducted from t h e  l i m i t e d  p e r s p e c t i v e  of dec id ing  Fede ra l  
involvement,  and t h e  o t h e r s  were accomplished wi thout  com- 
prehens ive  d a t a  on expanding p o r t  demands caused by impend- 

i n g  o f f s h o r e  o i l  development and i n l a n d  mining projects .  

Each s tudy  is d e s c r i b e d  b r i e f l y  i n  the fo l lowing  paragraphs .  

F e a s i b i l i t y  f o r  Kotzebue Small-Boat Harbor 

T h i s  f e a s i b i l i t y  and p re l imina ry  eng inee r ing  s tudy  f o r  a 
s m a l l  boat harbor a t  Kotzebue was prepared  f o r  t h e  D iv i s ion  
o f  Water and Harbors ,  Alaska Department of  Pub l i c  Works i n  

1973. The s tudy  has demonstrated that  the harbor would be 

used and t h a t  p r o v i s i o n s  fo.c d ry  s t o r a g e  and launching  could 
be added t o  improve s e r v i c e .  Although an adequa te  f a c i l i t y  
could  be provided  by c r e a t i n g  nav igable  channels  between 
open waters and n a t u r a l  h a r b o r s ,  t h e  r e p o r t  ha s  i n d i c a t e d  
t h a t  economic j u s t i f i c a t i o n  could no t  bo a t t a i n e d  from 

demand leve ls  a t  t h e  t i m e  of r e p o r t  completion. The small- 
b o a t  ha rbo r  w a s  in tended  p r i m a r i l y  for i n d i v i d u a l l y  owned, 
open b o a t s .  

Engineer ing F e a s i b i l i t y  Study For An I n d u s t r i a l  Park /Por t  
F a c i l i t y  a t  Kotzebue, Alaska - 
T h i s  report was prepared  f o r  t h e  C i t y  of Kotzebue by KPFF 

A r c h i t e c t u r e  Engineer ing Planning and was completed i n  
February 1977. Funds f o r  t h e  s tudy  were provided under an 

Economic Development Adminis t ra t ion  Technica l  Ass i s t ance  
Grant .  The s tudy  has  shown t h a t  community and i n d u s t r i a l  
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growth were necessary  t o  j u s t i f y  an i n d u s t r i a l  park o r  deep- 
d r a f t  docking f a c i l i t y .  A l s o ,  a t  t h e  t i m e  of  s tudy  comple- 
t i o n ,  the e x i s t i n g  s h a l l o w- d r a f t  docking f a c i l i t y  was found 
t o  be adequa te  f o r  demonstra ted needs.  The r e p o r t  ha s  
recommended t h a t  i t s  f i n d i n g s  be r e a s s e s s e d  as t h e  community 
grows. 

Western and Arctic Alaska T r a n s p o r t a t i o n  Study (WAATS) 

Th i s  r e g i o n a l  t r a n s p o r t a t i o n  s tudy  w a s  sponsored by t h e  
Alaska Department of T ranspor t a t i on  and P u b l i c  F a c i l i t i e s ,  
and was completed i n  t h r e e  phases  by Louis Berger and Asso- 

c i a t e s .  In format ion  on marine sh ipp ing ,  econimic t r e n d s ,  
l and  and a i r  t r a n s p o r t  syst.ems, and environmental  impacts 
were inc luded  i n  t h e  s tudy  reports. Phase I ,  conducted 

l a r g e l y  i n  1979 ,  was focused upon d a t a  c o l l e c t i o n  f o r  sub- 
sequent  phases. Phase 11, completed i n  1.981, w a s  concerned 

w i t h  a n a l y s i s  of data' ,  and Phase I11 has  cen te red  upon f o r -  
mula t ion  of c a p i t a l  investment  programs and a s s o c i a t e d  
budge ts .  A summary r e p o r t  was completed i n  1982.  

Kotzebue, Alaska,  Navigat ion Improvements Reconnaissance 
Report 

I n  response  t o  a r e q u e s t  from t h e  C i t y  of Kotzebue, t h i s  
r e p o r t  w a s  p r epa red  by the  C!orps of Engineers t o  determine 
i f  f u r t h e r  Fede ra l  s tudy  i s  war ran ted  €or  n a v i g a t i o n a l  i m-  

provements t o  t h e  P o r t  of Kotzebue. The r e p o r t  was com- 
p l e t e d  i n  June 1981 .  S e v e r a l  p o s s i b l e  improvements were 
s t u d i e d ,  i n c l u d i n g  c h a r t i n g ,  d redging ,  and ha rbo r  r e l o c a-  
t i o n .  A c a p i t a l - i n t e n s i v e  s t r u c t u r a l  improvement p r o j e c t  

w a s  determined t o  be unwarranted wi thout  s u b s t a n t i a l  econom- 
i c  growth a t  Kotzebue. The report h a s  recommended no f u r-  
t h e r  a c t i o n  by t h e  Corps of Engineers .  Conclusions and 
recommendations were based mostly upon economic f e a s i b i l i t y  
as de f ined  by Fede ra l  r e g u l a t i o n s .  
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Kotzebue A i r p o r t ,  c a l l e d  t h e  Ralph Wien Memorial A i r p o r t ,  
h a s  no master p lan .  A s tudy  i s  underway by Alaska Depart- 
ment of T r a n s p o r t a t i o n  and P u b l i c  F a c i 1 , i t i e s  (ADOT h PF) t o  
e v a l u a t e  t h e  f e a s i b i l i t y  of r e l o c a t i n g  t h e  t e r m i n a l  b u i l d-  

i n g .  This s tudy ,  The Kotzebue Airport Terminal  Area/ Land 
Use P lan ,  w a s  under taken because of a g r e a t  demand for more 

l e a s e  space a t  Kotzebue. A m u l t i - u s e  t e r m i n a l  b u i l d i n g  w a s  
conceived t o  f r e e  up space f o r  u s e  by o t h e r  l e a s e h o l d e r s  by 
combining a number of f u n c t i o n s  i n  one b u i l d i n g .  L e g i s l a t i v e  

funding  f o r  t h e  t e r m i n a l  bui . lding was a n t i c i p a t e d  and t h e  

b u i l d i n g  r e q u i r e d  a l o c a t i o n .  The Department of Transpor-  
t a t i o n  and P u b l i c  F a c i l i t i e s  recognized t h e  need f o r  a f u l l  
master p l a n  for Kotzebue Airport .  However, because a master 

p l a n  r e q u i r e d  w a i t i n g  f o r  funding,  p l u s  over  a y e a r  t o  com-  

p l e t e ,  an i n t e r i m  s o l u t i o n  t o  t h e  t e r m i n a l  s i t e  problem w a s  
t o  develop a t e x m i n a l  a r e a / l a n d  u s e  p l an .  

A i r p o r t  Development H i s to ry  

The e x i s t i n g  a i r p o r t  was f i r s t  c o n s t r u c t e d  i n  1946-1947 as a 
100 '  x 2 , 8 8 0 '  nor th- south  l and ing  s t r i p  t o  s e r v e  t h e  ad j a-  
c e n t  C i v i l  Aeronaut ics  Adminis t ra t ion  (CAA) f a c i l i t i e s .  By 
1949 t h e  C?+A had extended t h e  s t r i p  t o  4 ,000 f ee t  i n  l e n g t h ,  
and i n  1950 the  eas t- west  runway w a s  begun. Ensuing a i r p o r t  

developments were accomplished l a r g e l y  as  Federa l  a i d  pro- 
jects  ( F e d e r a l  Aid t o  A i r p o r t s  Program and t h e  A i rpo r t  

Development Aid Program) which took place from 1950 t o  1979. 
T h e  developmental  h i s t o r y  of the a i r p o r t  is summarized i n  
Table A-4.1. 
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KOTZEBUE AIRPORT' DEVELOPMENT HISTORY 

DATE A C T I V I T Y  - 

e 

1947-1948 

L a t e  1 9 3 0 ' s  V i l l age  of Kotzebue developed 
an  a i r p o r t  s i t e  approximately  
t h r e e  q u a r t e r s  of a mi le  n o r t h  
of p r e s e n t  s i t e  c a l l e d  Kotzebue 
C i t y  F i e l d .  

0 

1950 

e 

0 

B 

1957-1958 

1958 

1965 

B 

1966-1967 

D 

North-South 100 '  x 2880' g r a v e l  
s t r i p  c o n s t r u c t e d  t o  se rve  
a d j a c e n t  C i v i l  Aeronaut ics  Ad- 
m i n i s t r a t i o n  f a c i l i t i e s .  

T e r r i t o r y  of Alaska,  c o n s t r u c t -  
ed  t h e  Ralph  Wien Memorial A i r -  
por t  w i t h  a 3,750 f o o t  by 150- 
f o o t  east-west l and ing  s t r i p  
and improvement of e x i s t i n g  
3,525- foot by 150- foot nor th-  
sou th  s t r i p  known a s  t h e  C i v i l  
Aeronaut ics  Au tho r i t y  S t r i p .  

Runway, a i r c r a f t  pa rk ing  apron ,  
and e n t r a n c e  road cons t ruc t ed :  
east-west l and ing  s t r i p  recon- 
s t r u c t e d ;  e r o s i o n  c o n t r o l  i n-  
s t a l l e d .  

Kotzebue C i t y  F i e l d  c l o s e d  and 
adbandoned. 

A i r c r a f t  park ing  apron en- 
l a r g e d ,  runway l i g h t i n g  system 
r e c o n s t r u c t e d  and extended,  
f u r t h e r  e r o s i o n  control  i n s t a l -  
l e d .  

Add i t i ona l  l a n d  acqu i r ed ,  e a s t -  
w e s t  runway extended by 1300 
f e e t ,  o b s t r u c t i o n  l i g h t i n g  and 
removal, snow removal equipment 
s t o r a g e  b u i l d i n g  c o n s t r u c t i o n ,  
s e c u r i t y  fenc ing ,  permanent i n -  
s t a l l a t i o n  of f i e l d  l i g h t i n g  
e l e c t r i c a l  v a u l t ,  expansion of 
pa rk ing  apron.  
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TABLE A-4.1 ( C o n t ' d )  
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0 

DATE - 
1968 

1969-1970 

1973-1977 

1978 

1978-1979 

e 
1980 

1981 

1982  

B 

ACT I V  I T Y  

E a s t - w e s t  runway lengthened by 
1000 f ee t .  

Runway e x t e n s i o n ,  paving of 
runway, apron,  taxiways,  and 
a i rpor t  e n t r a n c e  road,  medium 
i n t e n s i t y  runway, l i g h t i n g  r e-  
h e a t i n g  and ex t ende r ,  runway 
and taxiway marked. 

Fu r the r  l and  a c q u i t i o n ,  v i s u a l  
approach s l o p e  i n d i c a t o r  relo- 
c a t e d ,  segmented c i r c l e  and 
wind zone i n s t a l l e d ,  e x i s t i n g  
equipment  b u i l d i n g  c o n v e r t e r  
i n t o  c r a s h- f i r e- s a f e t y  b u i l d-  
i n g ,  new snow removal equipment 
b u i l d i n g  c o n s t r u c t e d .  

F i r e  t r u c k  acqu i r ed .  

High i n t e n s i t y  runway l i g h t i n g  
i n s t a l l e d  on eas t- wes t  runway, 
medium i n t e n s i t y  runway l i g h t -  
i n g  i n s t a l l e d  on north- south 
runway, a d d i t i o n a l  apron a r e a  
paved, paving improvements on 
east-west runway. 

Add i t i ona l  s e c u r i t y  f enc ing  i n-  
s t a l l ed .  

Terminal r e l o c a t i o n  s tudy  begun 
by TRA/Farr S ta te  of Alaska D e-  
par tment  oE T r a n s p o r t a t i o n  & 
PF . 
Por t  and Airport F e a s i b i l i t y  
Study begun by T e t r a  Tech/ 
Wright Forssen Robertson for 
C i t y  of Kotzebue. 
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The p r o j e c t  s i t i n g  and p re l imina ry  eng inee r ing  a r e  based 
upon e x i s t i n g  d a t a ,  supplemented by l i m i t e d  f i e l d  r e s e a r c h .  

T h i s  method i s  used t o  minimize t ine and budge ta ry  r e q u i r e-  
ments.  A complete b ib l iog raphy  of published r e s o u r c e s  is  
inc luded  i n  a r e p o r t  appendix. 

During e a r l y  p r o j e c t  s t a g e s ,  sone impor tan t  data gaps were 
d i scove red .  O n s i t e  s tudy  e f f o r t s  were r e q u i r e d  t o  accumu- 
l a t e  enough knowledge f o r  p r o j e c t  a n a l y s i s .  These e f f o r t s  
i nc luded :  1) publ ic  meetings t o  determine local and govern- 

mental  views,  2 )  an a e r i a l  reconna issance  of a l t e r n a t i v e  
p r o j e c t  s i tes  and p o t e n t i a l  c o n s t r u c t i o n  material resources, 
and 3 )  a l i m i t e d  ba thymet r ic  survey and geomorphology expe- 
d i t i o n .  

The l i s t  of i n v i t e e s  t o  t h e  publ ic  meetings i s  conta ined  i n  

Appendix A .  F ind ings  and photos from the a e r i a l  reconna is-  
sance ,  o c c u r r i n g  i n  June 1982 ,  a r e  i n s e r t e d  i n t o  a p p r o p r i a t e  

r e p o r t  s e c t i o n s .  This  o v e r f l i g h t  w a s  impor tan t  i n  a c q u i r i n g  
o v e r a l l  land form d a t a ,  p o t e n t i a l  a c c e s s  r o u t i n g  t o  p o r t  
s i t e s ,  and o t h e r  p h y s i c a l  s e t t i n g  in format ion .  

T h e  m o s t  p r o d u c t i v e  f i e l d  s tudy  was conducted i n  J u l y  1982 .  

A v e s s e l  was used by Tetra Tech/Wright Forssen Associates 
t o  accomplish  surveys  of o f f s h o r e  water depths and t o  t r a n s -  
p o r t  pe r sonne l  and equipment t o  p o t e n t i a l  p r o j e c t  s i tes .  On- 

l a n d ,  s t u d i e s  of  s o i l  c o n d i t i o n s ,  d r a inage  p a t t e r n s ,  shore-  

l i n e  e r o s i o n ,  and o t h e r  g e o t e c h n i c a l  c o n d i t i o n s  were under-  
t a k e n .  More d e t a i l e d  d e s c r i p t i o n s  of survey t echn iques  and 
r e s u l t s  are conta ined  i n  a p p r o p r i a t e  r e p o r t  s e c t i o n s .  
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1.1 WEATHER/CLIMATE 

Temperature 

The C i t y  of Kotzebue i s  l o c a t e d  on Baldwin Pen insu la  i n  
Kotzebue Sound j u s t  n o r t h e a s t  of t h e  Bering S t r a i t .  A t  a 
l a t i t u d e  of 67' 52 '  N and l o n g i t u d e  of 162" 38'W, it is  
approximate ly  26 m i l e s  no r th  of t h e  Arctic  C i r c l e  (F igu re  
B- 1 . 1 ) .  The climate is t y p i c a l  of  t und ra  r eg ions .  Mean 
monthly t empera tu re s  range from -7°F i n  February t o  50°F i n  
J u l y .  E x t r e m e s  have been recorded of 85°F i n  J u l y  and -52°F 
i n  March. During t h e  i c e  f r e e  season ( l a t e  May through Octo- 
ber )  a maritime c l i m a t e  p r e v a i l s  a t  Koteebue. Sk ie s  a r e  

most ly  c loudy ,  d a i l y  t empera tures  are r e l a t i v e l y  uniform, 
and t h e  r e l a t i v e  humidi ty  is h igh .  When Kotzebue Sound 

f r e e z e s ,  the c l imat ic  c h a r a c t e r i s t i c s  approach the cont inen-  
t a l  t ype .  Daily tempera tures  vary much more, t h e  s k i e s  a r e  

c loudy approximately  h a l f  of  the t i m e ,  and the r e l a t i v e  
humidi ty  is lower.  

Winds i n  t h e  Kotzebue a r e a  vary wi th  t h e  season.  The pre- 
v a i l i n g  annual  wind d i r e c t i o n  is  from t h e  e a s t  a s  shown i n  

F igu re  B- 1.2 .  During t h e  summer however, w e s t e r l y  winds 
predominate .  I n  g e n e r a l ,  t h e  weather  i s  windy wi th  mean 
h o u r l y  wind v e l o c i t i e s  ranging  from 10 mph i n  May t o  15 
miles p e r  hour  i n  January.  Wind s t a t i s t i c s  du r ing  t h e  i c e  

f r e e  season ( l a t e  June t o  mid-October) a r e  shown i n  F igure  
8-1.3, and f o r  t h e  i c e  impacted season ,  (November t o  May) i n  

F igu re  B-1.4. A s u b s t a n t i a l  e a s t e r l y  wind component e x i s t s  
f o r  t h e  ice  f r e e  season because of t h e  g e n e r a l  wind s h i f t  i n  
l a t e  August or e a r l y  September. Westerly winds occur  May 

8- 1 



m 
I 

N 



c 

8 

B 

D 

N 

1 OTO10KNOTS 

FIGURE 84.2 AVERAGE ANNUAL WIND ROSE FOR KOTZEBUE, ALASKA 
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through August,  and e a s t e r l y  winds September through A p r i l .  
The r e l a t i v e l y  f l a t  t e r r a i n  resul ts  i n  unimpeded a i r  move- 

ment  throughout  t h e  yea r .  

The C l ima t i c  A t l a s ,  Volume I11 ( r e f e r e n c e  52) p r o v i d e s  e s t i -  
mates of wind speeds  averaged over one m i n u t e  f o r  va r ious  
r e t u r n  p e r i o d s  a t  Kotzebue. The 10 yea r  wind speed is es t i-  
mated t o  be 64 mph, the 50 yea r  is 76 mph, and the 100 yea r  
i s  8 2  mph. Winds g r e a t e r  t han  55 mph have been recorded 
from a l l  d i r e c t i o n s  except n o r t h  and n o r t h e a s t .  The f a s t e s t  
observed one m i n u t e  wind speed was 93 miles per hour  from 

the  ESE which occu r red  i n  February 1951. 

S to rm A c t i v i t y  

Most of t h e  low p r e s s u r e  systems a f f e c t i n g  Kotzebue Sound 
a r r i v e  from t h e  southwest .  Common June and J u l y  storms pro-  
duce wind speeds  of 28 mph, wi th  a d u r a t i o n  of 6 hou r s .  An 

average  of 20 l o w  p r e s s u r e  systems p e r  yea r  have been r e-  
corded  between 1966 and 1974 i n  the g e n e r a l  v i c i n i t y  of 
Kotzebue Sound and t h e  Seward Pen insu la .  Cyclonic  storms 
a r e  f r e q u e n t ,  e s p e c i a l l y  from October t o  A p r i l ,  and are 
o f t e n  accompanied by h igh  winds and b l i z z a r d  c o n d i t i o n s  d u r -  

i n g  t h e  w i n t e r  months. 

P r e c i p i t a t i o n  

The Kotzebue a r e a  r e c e i v e s  very l i g h t  p r e c i p i t a t i o n  wi th  t h e  
t o t a l  f o r  a normal yea r  being about 8 i n c h e s ,  over  h a l f  of 
which occurs  i n  J u l y ,  August and September. The average 
annua l  snowfa l l  i s  about  four  f e e t  wi th  snowfa l l  g e n e r a l l y  
o c c u r r i n g  i n  every month except  J u l y  and August. 

Over the 38 y e a r  p e r i o d  of r eco rd ,  t h e  fo l lowing  monthly 
maximum p r e c i p i t a t i o n  d a t a  have been recorded: August 1951, 
5 . 1 8  i n c h e s ;  September 1977, 4.31 i n c h e s ;  and J u l y  1971, 
2 . 9 8  i nches .  The recorded maximum 24-hOIlr p r e c i p i t a t i o n  of 

1 . 7 8  i n c h e s  occur red  i n  J u l y  1946. I n  January  1973, recorded  
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V i s i b i l i t y  i s  o c c a s i o n a l l y  l i m i t e d  by heavy fog du r ing  the 

summer and h i g h  wind and b l i z z a r d s  du r ing  t h e  w i n t e r .  I n  an 
ave rage  yea r  v i s i b i l i t y  is l i m i t e d  t o  l.ess t h a n  one- quar ter  

m i l e  on approximately  20 days.  An average  of approximately  
60 p e r c e n t  of t h e  days where v i s i b i l i t y  i s  less than one- 
q u a r t e r  m i l e  o ccu r  from Apr i l  through J u l y ,  wi th  a peak 
occur rence  i n  June of 5 days.  Fog occurs approximately  90 
days  p e r  yea r  ( r e f .  5 5 ) .  V i s i b i l i t y  exceeds three miles 92 
p e r c e n t  of  t h e  t ime and exceeds one mi le  97 p e r c e n t  of t h e  
t i m e :  c e i l i n g s  above 1 , 0 0 0  f ee t  occur  93 p e r c e n t  of  the  t i m e  

( r e f .  5 2 ) .  

1 . 2  GEOLOGY 

General  S e t t i n q  

Located between Hotham I n l e t  and Kotzebue Sound, i n  the 

Kobuk-Selawik Lowland, t h e  Baldwin Peninsu la  i s  composed of 

unconso l ida t ed  Q u a r t e r n a r y  sediments .  These sediments  a r e  
p r i m a r i l y  e o l i a n ,  g l a c i a l  and marine i n  o r i g i n  ( r e f .  4 1 ) .  
T h e  nor th- south  a x i s  of t he  pen insu la  marks the  approximate 
f r o n t  of  g l a c i e r s  which advanced from t h e  e a s t  and n o r t h  

d u r i n g  t h e  I l l i n o i a n  G l a c i a t i o n .  The 1 l . l i no i an  g l a c i e r s  de- 
p o s i t e d  till and outwash over  mar.Lne sediments .  Loess (wind 

blown s i l t )  was depos i t ed  over  t h e  g l a c i a l  sediments  du r ing  
t h e  r e t r e a t  of t h e  I l l i n o i a n  g l a c i e r s .  Sea l e v e l  r o s e  
fo l lowing  t h e  g l a c i a l  r e t r e a t  and i n  some a r e a s  marine s e d i -  
ments were d e p o s i t e d  over  t h e  e o l i a n  s i l t s .  

During the  subsequent  Wisconsin G l a c i a t i o n ,  l o e s s  was aga in  

d e p o s i t e d  on t h e  Baldwin Peninsu la  cover ing  bo th  t h e  o l d e r  
I l l i n o i a n  l o e s s  and t h e  younger i n t e r g l a c i a l  marine depos-  
i t s .  Sea l e v e l  was lower du r ing  Wisconsin t ime t h a n  a t  
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p r e s e n t ,  b u t  the Wisconsin G l a c i a t i o n  was no t  a s  e x t e n s i v e  
a s  t h e  I l l i n o i a n ,  and g l a c i e r s  d i d  no t  reach t h e  Baldwin 
Pen insu la .  La te  Wisconsin and Holocene sediments  a r e  p r i -  

m a r i l y  r e t r a n s p o r t e d  loess and thaw l a k e  deposits and com- 
p r i s e  t h e  s u r f i c i a l  s o i l s  which cover  v i r t u a l l y  a l l  of the 

Baldwin Pen insu la  and t h e  sur rounding  lowlands.  

The above sequence o f  g e o l o g i c a l  events  du r ing  Qua te rna ry  
t i m e  g i v e s  r i s e  t o  t h e  t y p i c a l  soil s t r a t i g r a p h y  found on 
t h e  p e n i n s u l a .  S u r f i c i a l  a l l u v i a l  and l a c u s t r i n e  o r g a n i c  
s i l t s  and p e a t s  o v e r l i e  e o l i a n  s i l t s  which i n c l u d e  some t h i n  

l a c u s t r i n e  and marine s t r a t a  and i n  t u r n  o v e r l i e  g l a c i a l  
till and outwash d e p o s i t s .  The g l a c i a l  s e d i m e n t s  a lso con- 

s is t  p r i m a r i l y  of s i l t s .  The oldest  sediments  exposed i n  
the c o a s t a l  b l u f f s  of t h e  pen insu la  a r e  marine c l a y s ,  s i l t s ,  

and f i n e  sands  upon which t h e  g l a c i a l  sediments  were de- 
p o s i t e d .  

A pet roleum e x p l o r a t i o n  w e l l  d r i l l e d  10 miles e a s t  of  Cape 

B l o s s o m  n e a r  Nirni.uk Po in t  i n  1974 encountered  bedrock a t  a 
dep th  of 900 f e e t  (Van A l e n ,  1 9 8 2 ) .  Based on review of 

small scale  geo log ic  maps ( r e f .  32 and 4 4 ) .  t h e  n e a r e s t  bed- 

rock o u t c r o p s  a t  sea l e v e l  are l o c a t e d  on the Choris Penin- 

s u l a  t o  t h e  s o u t h e a s t ,  a t  Ekichuk Lake on Hotham I n l e t  t o  

p r o j e c t  s i t e .  Rock types  which may be present  on the Choris 
Pen insu la  a r e  l imes tone ,  dolomite ,  s c h i s t ,  q u a r t z i t e  and 
p h y l l i t e .  Rock types  which may be p r e s e n t  a t  Ekichuk Lake 

are  graywacke, sands tone ,  shale, s i l t s t o n e  and conglomerate.  
A t  Krusens te rn  Lagoon, t h e  rock types  may be l imes tone ,  

t he  n o r t h e a s t ,  a n d  a t  Krusenstern  Lagoon nor thwest  of the 

b dolomi te ,  marble and s h a l e .  

Offshore  Geology 

Offshore  subsu r f ace  e x p l o r a t i o n s  have been conducted i n  con- 

n e c t i o n  wi th  proposed ex t ens ion  of t h e  Rotzebue a i r p o r t  run-  
way. These e x p l o r a t i o n s  i n c l u d e  bor ings  i n  Kotzebue Sound 
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i n  t h e  s p r i n g s  of 1 9 7 7  a n d  1982. T h e  bo r ing  l o c a t i o n s  are 
on c e n t e r l i n e  and w e s t  of runway 8-26 and are from 900 t o  

1900 f e e t  o f f s h o r e .  The bor ings  made i n  1982 r e v e a l  so i l s  
c o n s i s t i n g  of in te rbedded  dark  brown t o  b l ack  s i l t y  sands 

and sandy s i l t s  wi th  a t race  of g r a v e l  and o r g a n i c  material 
f o r  the f u l l  dep ths  of t h e  bo r ings  (16  f t .  and 2 2  f t . ) .  The 
b o r i n g s  made i n  1977 g e n e r a l l y  shows s i l t s  and f i n e  sands  t o  
a depth  of about  30 f ee t ,  u n d e r l a i n  by g r a v e l  and sand t o  
abou t  50 f e e t .  This i n t e r m i t t e n t  l a y e r i n g  r e p e a t s  t o  dep ths  
o f  about 70 f e e t  (Ref .  Shannon & Wilson  I n c . ) .  

Topography and Drainage 

The Baldwin Pen insu la  p r e s e n t s  a g e n t l y  r o l l i n g ,  sometimes 
f l a t  topography,  t h e  s u r f a c e  of which i s  marked by polygonal  
ground and thaw lakes.  Broad morainal  r i d g e s  r i s i n g  up t o  
150 f e e t  above t h e  g e n e r a l  s u r f a c e  form t h e  topographic  
backbone of the pen insu la  ( r e f .  4 2 ) .  This  r o l l i n g  topog- 
raphy is t y p i c a l l y  bordered a t  t h e  c o a s t  by b l u f f s  20 t o  100 

f e e t  h i g h .  

The beach a t  t h e  f o o t  of t h e  h i g h e s t  b l u f f s  is u s u a l l y  less 
t h a n  50 f e e t  wide. I n  f r o n t  of t h e  lower b l u f f s ,  t h e  beach 

may be 100 f e e t  wide. The a c t i v e  e r o s i o n  of t h e  b l u f f s  bor- 
d e r i n g  the wes te rn  edge of t h e  pen insu la  i s  evidence of a 

r e t r o g r a d i n g  s h o r e l i n e .  On the mainland n o r t h  of t h e  penin-  

s u l a  i n  t h e  v i c i n i t y  of t h e  Shesha l ik  s i t e ,  t h e  s h o r e l i n e  
appea r s  t o  be prograd ing .  There t h e  beach c o n s i s t s  of  a 
f l a t ,  vege t a t ed  backshore (of  approximately  equa l  width  t o  
t h e  f o r e s h o r e ;  t o g e t h e r  160 t o  200 f e e t  w i d e )  l o c a t e d  be- 
tween low, rounded, f u l l y  vege ta t ed  b l u f f s  and t h e  exposed 
sand of t h e  g e n t l y  seaward s l o p i n g  fo re sho re .  

The lakes which do t  t h e  s u r f a c e  of t h e  pen insu la ,  and t h e  
su r round ing  lowlands appear  t o  be thaw l akes  t h a t  have o r i g-  

i n a t e d  due t o  t h e  thawing of pe rmaf ros t .  Such l a k e s  are 
u s u a l l y  sha l low and f r e e z e  t o  t h e  bottom i n  w i n t e r  a l though  
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some l a r g e r ,  deeper  l a k e s  may be p o t e n t i a l  sou rces  of water  
on a year- round b a s i s .  The l a r g e  l a k e  l o c a t e d  very c l o s e  t o  
t h e  shore  of Hotham I n l e t  n o r t h e a s t  of t h e  is thmus a r e a  may 
be s u b j e c t  t o  a sudden, r a p i d  d ra inage  i n  the f u t u r e ,  should 
the narrow b o r d e r  of l and  s e p a r a t i n g  it from the beach b l u f f  

be breached by e r o s i o n .  

I n  t h e  v i c i n i t y  of Cape Blossom, a i r  photos  show a charac-  
t e r i s t i c  p a t t e r n  created by abandoned t h a w  lake beds i n  
which d i s t i n c t  polygonal  ground p a t t e r n s  have developed.  
The polygonal  p a t t e r n s  a r e  i n d i c a t i v e  of t h e  presence of 

a c t i v e  ice  wedges. Polygonal ground i s  less d i s t i n c t  where 
thaw l a k e s  a r e  few or absent .  

Streams t y p i c a l l y  fo l low a s i n u o u s  or g e n t l y  meandering 
cou r se .  They appear  t o  be of l o w  g r a d i e n t ,  w i t h  l i t t l e  sed- 
iment load.  A beaded d ra inage  p a t t e r n  i n d i c a t i v e  of perma- 
f r o s t  and ground ice i s  apparen t  a t  s c a t t e r e d  l o c a t i o n s .  
Most s t reams  probably f r e e z e  t o  t h e  bottom over  w i n t e r  and, 

t h e r e f o r e ,  w o u l d  have very l i m i t e d  s e a s o n a l  thaw b u l b s .  How- 

e v e r ,  some l a r g e r  s t reams  i n  t h e i r  lower reaches  near  t h e  
c o a s t ,  may be p o t e n t i a l  sources  of wate r  on a year- round 
basis.  

N o  sp r ings  w e r e  observed du r ing  the b r i e f  f i e l d  r econna i s-  
sance  of the  p r o j e c t  a r e a .  The geology of the  pen insu la  

does  no t  appear  f a v o r a b l e  to t h e  occur rence  of s p r i n g s .  

I n  g e n e r a l ,  s o i l s  on Baldwin Pen insu la  a r e  poor ly  d ra ined .  
The a c t i v e  l a y e r ,  which may thaw t o  a depth of about two 

f e e t  du r ing  t h e  summer,  is  t y p i c a l l y  s a t u r a t e d .  The com- 
b i n a t i o n  of f i n e  g ra ined  and o r g a n i c  so i l s ,  g e n t l e  t o  f l a t  

s l o p e s ,  and permafros t  a t  t h e  base of a sha l low a c t i v e  l a y e r  
a l l  c o n t r i b u t e  t o  poor d ra inage  c o n d i t i o n s .  
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S i l t  (Un i f i ed  C l a s s  ML), o rgan ic  s i l t  (Un i f i ed  C l a s s  OL) and 
p e a t  (Un i f i ed  C l a s s  P T ) ,  are the predominant s o i l  t ypes  i n  

t h e  p r o j e c t  area. Brown o rgan ic  s i l t  and peat occu r  from 
the s u r f a c e  t o  dep ths  t y p i c a l l y  between 10  and 20 f e e t .  The 

t h i c k n e s s  of t h e s e  s u r f i c i a l  so i l s ,  as exposed i n  t h e  c o a s t-  
a l  b l u f f s ,  ranges  from l e s s  t h a n  5 f e e t  t o  g r e a t e r  t h a n  20 
f e e t .  Massive i c e  i s  a common c o n s t i t u e n t  of t h e s e  s o i l s .  
Gray s i l t s ,  t y p i c a l l y  devoid of o r g a n i c s ,  u n d e r l i e  t h e  sur- 
f i c i a l  s o i l s .  The gray  s i l t s  commonly s t a n d  a t  ang le s  of 45 
t o  60 deg rees  where exposed i n  the c o a s t a l  b l u f f s .  Massive 
ice  has been observed i n  these s i l ts  on ly  near  the c o n t a c t  
w i t h  the o v e r l y i n g  s u r f i c i a l  s o i l s .  

Sands and g r a v e l s  a r e  of very l i m i t e d  occur rence .  Sands and 
g r a v e l s  of  g l a c i a l  and marine o r i g i n  were observed a t  s c a t -  

t e r e d  l o c a t i o n s  i n  t h e  c o a s t a l  b l u f f s .  G l a c i a l  d e p o s i t s  were 
t y p i c a l l y  s i l t y  and l i m i t e d  t o  smal l  l e n s e s  of s t r a t i f i e d  

d r i f t .  Thin beds ( g e n e r a l l y  less than  0 .5  fee t  t h i c k )  of  
marine  sandy g r a v e l  and g r a v e l l y  sand were observed i n t e r -  
bedded wi th  b l u i s h  gray  s i l t y  c l a y  over  a d i s t a n c e  of 
approximate ly  200 f e e t  a t  t h e  base  of t h e  h igh  b l u f f  a t  Cape 

Blossom. These d e p o s i t s  appear  t o  be of s u c h  l i m i t e d  e x t e n t  
a s  t o  be nonprospec t ive  a s  p o t e n t i a l  sou rces  of barrow 

material .  

. 

The  beaches observed du r ing  a J u l y  1982 f i e l d  reconna issance  
were composed p r i m a r i l y  of rounded t o  subangu la r ,  medium t o  
c o a r s e  sand.  Grave ls ,  u s u a l l y  i n c l u d i n g  some cobble  s i z e  

( + 3 " )  m a t e r i a l ,  were of l i m i t e d  e x t e n t .  The t h i c k n e s s  of the 

beach d e p o s i t s  i n  g e n e r a l  i s  u n c e r t a i n .  Approximately 7 f e e t  
of sand and g r a v e l  were exposed i n  a channel  formed a t  the 
o u t l e t  of  t h e  unnamed r i v e r  immediately e a s t  of Cape Blos-  

som. I n  i t s  lower reaches  a t  t h e  c o a s t ,  t h i s  r i v e r  p o s s i b l y  

could  be be t te r  desc r ibed  a s  a l a k e  o r  lagoon.  ( A t  t h e  t ime 
t h e  s i t e  was v i s i t e d ,  d r a inage  t o  the ocean was e n t i r e l y  
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underground through the beach d e p o s i t s ) .  A t  the Baldwin 

Pen insu la  is thmus and a t  Shesha l ik ,  the beach d e p o s i t s  are 
estimated t o  be a t  l e a s t  5 f e e t  t h i ck .  

I n  the v i c i n i t y  of Cape Blossom, most of t h e  landscape  is 
covered by abandoned thaw l a k e  beds composed of p e a t s  and 
o r g a n i c  s i l t s .  These soi ls  are i n  g e n e r a l  very w e t .  Poly- 
gona l  ground p a t t e r n s  i n d i c a t e  the common p resence  of i c e  

wedges. High o r g a n i c  con ten t  and poor d ra inage  promote a 
h i g h  i c e  c o n t e n t  i n  permafros t  s o i l s .  

I n  t h e  v i c i n i t y  of t h e  is thmus,  abandoned thaw l a k e  beds a r e  

much less common and polygonal  ground i s  n o t  a s  w e l l  deve l-  
oped as i n  t h e  Cape Blossom a r e a .  Peat  so i ls  and massive 

i c e  should  be l e s s  common. 

N o  s o i l s  w e r e  exposed i n  the b l u f f s  n e a r  Shesha l ik .  Thaw 

l a k e s  and polygonal  ground a r e  l e s s  common than  near  Cape 
Blossom. The s o i l  s t r a t i g r a p h y  a t  t h i s  s i t e  should be s i m i -  
l a r  t o  t h a t  found on t h e  Baldwin Peninsu la .  The o v e r a l l  com- 
p o s i t i o n  of t h e  beach a t  Shesha l ik  was v i s u a l l y  e s t ima ted  t o  

be 90% sand ,  10% g r a v e l .  

Erosion and Slope S t a b i l i t y .  Review of a i r  photos  of t h e  
p r o j e c t  a r e a  i n d i c a t e s  t h a t ,  w i t h  the excep t ion  of t he  

c o a s t a l  b l u f f s  and some narrow s t ream v a l l e y s ,  s l o p e s  a r e  
g e n t l y ,  v e g e t a t i o n  covered and show no . i nd i ca t ions  of i n-  
s t a b i l i t y  or a c t i v e  so i l  e r o s i o n .  These o b s e r v a t i o n s  w e r e  

confirmed du r ing  t h e  f i e l d  reconna issance .  

A c t i v e l y  e rod ing  s l o p e s  a r e  common t o  t h e  b l u f f s  t h a t  border  

the coast. I n  p l a c e s  the b l u f f s  are complete ly  bare of veg- 
e t a t i o n ,  q u i t e  s t e e p  ( o c c a s i o n a l l y  v e r t i c a l )  and c u t  by 

numerous steep wal led  g u l l i e s .  The a c t i v e  e r o s i o n  is  the 

r e s u l t  of marine t r a n s g r e s s i o n  and deg reda t ion  of exposed 

pe rmaf ros t .  Mud f lows ,  debris s l i d e s ,  and block slumping 
a r e  common a long  t h e  f r o n t  of t he  b l u f f s .  Some g u l l i e s  
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appear  t o  be r a p i d l y  propaga t ing  i n l a n d  from t h e  g e n e r a l  
c res t  l i n e  of the b l u f f s  fo l lowing  i c e  r i c h  zones i n  the 

pe rmaf ros t  s o i l s .  

Two narrow stream v a l l e y s  running i n l a n d  from t h e  coast a t  
the  is thmus w e r e  observed t o  have u n s t a b l e  s ide  s l o p e s .  
L inea r  ground f r a c t u r e s  ex tending  through t h e  s u r f a c e  vege- 
t a t i v e  m a t  t o  dep ths  of 1 t o  2 f e e t  and o r i e n t e d  pa ra l l e l  t o  
t h e  v a l l e y  were a common f e a t u r e  of t h e  v a l l e y  w a l l s .  A t  one 

l o c a t i o n ,  a l a r g e  mud "boi l"  had beached the s u r f a c e  o r g a n i c  
m a t  and s u r f a c e d  near t h e  t o e  of t h e  s l o p e .  These phenomena 

a r e  a p p a r e n t l y  t h e  r e s u l t  of degrading pe rmaf ros t .  The 
s t r eams  i n  t h e s e  v a l l e y s  a r e  n o t  1.arge enough t o  remove a l l  
o f  the s u p p l i e d  sediment:  over  much of t h e i r  cou r se ,  t h e  
streams flow not  i n  d i s t i n c t  channe ls ,  b u t  rather as a gen- 
e r a l  s u r f a c e  f low a c r o s s  a narrow, vege ta t ed  v a l l e y  bottom. 

Bedrock. N o  bedrock was observed du r ing  t h e  J u l y  1982 f i e l d  
reconna issance .  Waterborne d i s t a n c e  from Cape Blossom t o  

t h e  bedrock s i t e s  p r e v i o u s l y  noted,  ranges  approximately  
from 30 t o  50 m i l e s .  Add i t i ona l  bedrock o u t c r o p s ,  which may 
be p r o s p e c t i v e  a s  sou rces  of armor rock,  may be found on 
S p a f a r i e f  Bay sou th  of t h e  Choris Pen insu la ,  a long  the 
s o u t h e r n  c o a s t  of Kotzebue Sound and near  Tasaychek Lagoon 
on  t h e  c o a s t  n o r t h  of C a p e  Krusens te rn .  

F a u l t i n g  and S e i s m i c i t y  

Geologic  maps of the area show no f a u l t s  on the Baldwin Pen- 
i n s u l a .  Review of a i r  photos  r e v e a l s  no l i n e a t i o n s ,  o f fse t  

s u r f a c e  f e a t u r e s ,  o r  other phenomena t h a t  might i n d i c a t e  
f a u l t i n g  . 
The Baldwin Peninsu la  t o g e t h e r  wi th  t h e  Seward Peninsu la  and 
m o s t  of  nor thwes t  Alaska is inc luded  i n  Seismic Zone 0 

( z e r o )  a s  de f ined  i n  t h e  Dra f t  Seismic S tandard  f o r  Fede ra l  

Bu i ld ings  (1981) prepared  by t h e  U . S .  Department of Com- 
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merce. This  zone d e s i g n a t i o n  i n d i c a t e s  a low p r o b a b i l i t y  of 
seismic a c t i v i t y  and a low l e v e l  of seismic ground shaking 
haza rd .  There a r e  f i v e  zone d e s i g n a t i o n s ,  0 th rough  4 .  The 

geographic  a r e a s  i nc luded  i n  zone 0 are t h e  l e a s t  seismi- 
c a l l y  a c t i v e .  Because t h e  r i s k  of damage from seismic a c t i -  
v e l y  i s  cons idered  minimal w i th in  zone 0 ,  f e d e r a l  b u i l d i n g s  
i n  t h i s  zone are exempt from the  p r o v i s i o n s  of the  s t anda rd .  

The Uniform Bu i ld ing  Code ( I n t e r n a t i o n a l  Conference of 
Bu i ld ing  O f f i c i a l s ,  1976) i n c l u d e s  the Baldwin Pen insu la  
w i t h i n  Seismic Zone 1, a d e s i g n a t i o n  i n d i c a t i n g  an a r e a  of 
p o s s i b l e  minor damage. (Uniform Bu i ld ing  Code seismic zones 
are not  s t r i c t l y  e q u i v a l e n t  t o  D r a f t  Seismic S tandard  €or  

Fede ra l  Bu i ld ings  s e i s m i c  z o n e s ) .  The T e n t a t i v e  P rov i s ions  
f o r  the  Development of Seismic Regula t ions  f o r  Bui ld ings  

(Appl ied Technology Counci l ,  1978) i n c l u d e s  t h e  p r o j e c t  a r e a  
w i t h i n  a zone d e f i n e d  by an e f f e c t i v e  peak a c c e l e r a t i o n  due 
t o  seismic shaking  of O.O5g, wi th  a 90% p r o b a b i l i t y  t h a t  

such an event  w i l l  no t  occur  w i t h i n  a 50-year p e r i o d .  

The Environmental  Data Se rv i ce  of t h e  Na t iona l  Oceanic and 
Atmospheric Admin i s t r a t i on  main ta ins  an Alaska ear thquake  

d a t a  f i l e  a t  t h e  Na t iona l  Geophysical  and SolarTerrestr ia l  
Data Cente r  l o c a t e d  i n  Boulder,  Colorado. A computer search 
of t h i s  d a t a  f i l e  i d e n t i f i e d  a t o t a l  of 27 ear thquake  epi- 

c e n t e r s  l o c a t e d  w i t h i n  a 100 mile r a d i u s  of Kotzebue. Only 

one ear thquake  had a magnitude g r e a t e r  t h a n  6 ,  and on ly  
t h r e e  had magnitudes g r e a t e r  t han  5.  S i x  of t h e  2 7  e a r t h -  

quakes had no recorded magnitude. 

T h e  ea r l i es t  recorded ear thquake  i d e n t i f i e d  i n  t h i s  s ea rch  
occu r red  i n  1926 .  This  does n o t  i n d i c a t e  a sudden o n s e t  of 

ea r thquake  a c t i v i t y  b u t  r a t h e r  an  incomplete  h i s t o r i c a l  
r e c o r d  due p r i m a r i l y  t o  t h e  a r e a s  s p a r s e  popu la t ion  and the 

l a c k  of nearby seismograph s t a t i o n s .  A t  t h i s  t i m e ,  t h e  

Alaska ear thquake  data f i l e  covers  the pe r iod  1 7 8 6  th rough  
May 1981. Because of t h e  lack  of in format ion  p r i o r  t o  1 9 2 6 ,  
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t h e  degree  of s e i s m i c  a c t i v i t y  may be h i g h e r  t han  i n d i c a t e d  
by the above d a t a .  

Permafrost  

The Baldwin Pen insu la  occurs  w i t h i n  t h e  zone of cont inuous  

pe rmaf ros t .  A review of a i r  photos  i n d i c a t e s  t h a t  soi ls  
th roughout  the p r o j e c t  a r e a  are  u n d e r l a i n  by permafros t  w e t  
t u n d r a ,  thaw l a k e s ,  polygonal  ground and beaded d ra inage  are 
a l l  i n d i c a t i v e  of pe rmaf ros t .  

The depth of t h e  bottom of permafros t  is probably be tween 
200 and 300 f e e t .  A w e l l  d r i l l e d  on t h e  s p i t  a t  Kotzebue i n  
1949 and 1950 ( r e f .  1 5 )  encountered the bottom of pe rmaf ros t  

a t  a dep th  of 238 fee t .  A w e l l  d r i l l e d  near  Nirni.uk Poin t  i n  
1974 encountered  t h e  i n t e r p r e t e d  bottom of pe rmaf ros t  a t  a 
dep th  of 284 f e e t  (van Alen, 1982) .  

The a c t i v e  l a y e r ,  t h a t  p o r t i o n  of so i l  above pe rmaf ros t  
which f r e e z e s  and thaws annua l ly ,  is probably about  2 f e e t  
deep throughout  most of t h e  p r o j e c t  a r e a .  This depth could 
va ry  depending upon s o i l  t ype ,  topographic  p o s i t i o n  and 

slope d i r e c t i o n ,  be ing  sha l lower  i n  abandoned thaw l a k e  beds 

and deeper  near  t h e  t o p s  of h i l l s .  If a r e a s  e x i s t  t h a t  are 
n o t  u n d e r l a i n  by pe rmaf ros t  o r  i n  which t h e  pe rmaf ros t  t a b l e  
i s  deep so  t h a t  t h e  a c t i v e  l a y e r  does no t  f r e e z e  down t o  t h e  

permafrost t ab le  over t h e  win te r  season, such areas a r e  
l i k e l y  very r e s t r i c t e d  and l i m i t e d  t o  a s s o c i a t i o n  wi th  r e l a -  
t i v e l y  l a r g e  lakes or r i v e r s ,  o r  t i d a l  f l a t s .  

T h e  p resence  of pe rmaf ros t  and ice i n  poor ly  d r a i n e d ,  f i n e  
g r a i n e d  and o rgan ic  so i l s  r e q u i r e s  c o n s i d e r a t i o n  of poten-  
t i a l  eng inee r ing  problems which may r e s u l t  i f  t h e  thermal  

e q u i l i b r i u m  o f  such materials is d i s t u r b e d .  When such soi ls  
a r e  caused t o  thaw, the excess mois ture  gene ra t ed  by the 

m e l t i n g  of ice  may cause  t h e  s o i l  mass t o  become u n s t a b l e  
r e s u l t i n g  i n  d i f f e r e n t i a l  s e t t l e m e n t ,  subsidence of t h e  

e 
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ground surface,  and movement of t h e  so i l  mass e i t h e r  la ter-  
a l l y  o r  down s l o p e .  These phenomena can,  of  cou r se ,  s e v e r e l y  
damage s t r u c t u r e s  s u c h  a s  roads  and b u i l d i n g s .  

During t h e  summer, when t h e  a c t i v e  l a y e r  i s  unf rozen ,  t h e  
low b e a r i n g  c a p a c i t y  of such soi ls  p r e s e n t s  s e v e r e  t r a f f i c -  

a b i l i t y  l i m i t a t i o n s .  F u r t h e r ,  i f  t h e  s u r f a c e  o r g a n i c  m a t  i s  
damaged, the u l t i m a t e  r e s u l t  may be deg rada t ion  of the un- 

d e r l y i n g  pe rmaf ros t  and consequent s o i l  i n s t a b i l i t y .  During 
f r e e z e  up ,  such soi ls  are subject  t o  s e v e r e  f r o s t  heav ing  
caused by t h e  bu i ldup  of l a r g e  masses o f  seg rega t ed  ice 
w i t h i n  the  a c t i v e  l a y e r .  

1 . 3  OCEANOGRAPHY 

Waves 

The h e i g h t s  of ocean waves genera ted  by winds a r e  a f u n c t i o n  
of wind speed,  wind d i r e c t i o n  and f e t c h  l eng th  ( t h e  d i s t a n c e  
t h a t  the  wind blows over  the w a t e r ) .  Kotzebue Sound is pro-  
t e c t e d  from l a r g e  deepwater waves except  from t h e  west 
through nor thwes t  d i r e c t i o n s  (F igu re  A- 1 . 1 ) .  ' Waves coming 
from t h e s e  d i r e c t i o n s  can be genera ted  by winds blowing over  
f e t c h e s  of 200 m i l e s  or more depending on t h e  l o c a t i o n  of 
the i c e  pack.  The Corps of Engineers has es t ima ted  a 45 mph 
wind with a d u r a t i o n  of 21 h o u r s  o r  l onge r  would produce a 

s i g n i f i c a n t  wave h e i g h t  of 19 f e e t .  With h i g h e r  winds, t h e  
waves would a l s o  be h i g h e r .  Local r e s i d e n t s  report having 
s e e n  wave h e i g h t s  of  approximately  20  f e e t  around Cape 
B 1 os s o m .  

The C i t y  of Kotzebue i s  p r o t e c t e d  from t h e  l a r g e  deepwater 
waves by sha l low water  o f f s h o r e .  The l a r g e  waves break a t  

t h e  f i r s t  sand bar and con t inue  on t o  Kotzebue as much 
smaller waves. Sou the r ly  a r e a s  of wes te rn  Baldwin Peninsu la  

are  no t  p r o t e c t e d  by sha l low water  f a r  o f f s h o r e  so t h e  l a r g e  
waves break c l o s e  t o  sho re .  
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There a r e  two main sou rces  of wave o b s e r v a t i o n s  f o r  Kotzebue 

Sound and Chukchi Sea. The Summary of Synopt ic  Meteoro- 
l o g i c a l  Observa t ions  (SSMO) Volume 15, a r e a  1 7 ,  l i s t s  wave 

o b s e r v a t i o n s  f o r  l a t i t u d e s  66" t o  70' n o r t h ,  and from the 

Alaskan Coast  t o  170"W l o n g i t u d e .  The l a r g e s t  waves l i s t e d  

are i n  t h e  17-19 f o o t  ca tegory ,  wi th  a p e r i o d  of 10-11 
seconds.  This d a t a  i s  a compi la t ion  of sh ipboard  measure- 
ments  from 1963 t o  1969. Since s h i p s  t end  t o  avoid  bad 

wea ther ,  t h i s  d a t a  g e n e r a l l y  i s  b i a sed  toward good weather  
samples.  

The second source  i s  t h e  C l i m a t i c  A t l a s  of t h e  O u t e r  Contin-  

e n t a l  She l f  Waters and C o a s t a l  Regions of Alaska,  Volume 
111. Marine Area C covers  l a t i t u d e s  65' t o  70"N, and from 

18O"W l o n g i t u d e  and t h e  c o a s t  of Siberia,  t o  t h e  c o a s t  of 
Alaska.  The l a r g e s t  r e p o r t e d  waves were 8 meters  (approx-  
i m a t e l y  2 6 ' )  w i th  a p e r i o d  of 6 t o  7 seconds,  and from t h e  
southwest  d i r e c t i o n .  The l a r g e s t  waves coming from t h e  w e s t  
o r  nor thwes t  ( p o s s i b l y  g e t t i n g  i n t o  Kotzebue Sound) were i n  
the 2 0  t o  25 f o o t  ca t ego ry ,  w i t h  a p e r i o d  of 6 t o  7 seconds.  

Tides  

T i d e s  a t  the  C i t y  of Kotzebue a r e  very sma l l .  The U . S .  Army 
Corps of Engineers  r e p o r t s  that  t i des  a t  Kotzebue are of the  

mixed  s emid iu rna l  t ype  w i t h  a normal. range of 1 . 5  f e e t  ( r e f .  

2 1 ) .  M r .  Royal Harris, manager of t h e  A r c t i c  L igh te rage  
Company, r e p o r t s  t h a t  s ea  l e v e l  changes d u e  t o  t i d e s  are no t  

noticeable a t  t h e  dock, b u t  t h a t  winds can cause  s ea  l e v e l  
changes of over  6 f e e t .  Tne ciosest t i d e  gauge i s  a t  Kiwalik 

on t h e  s o u t h e a s t e r n  s h o r e  of Kotzebue Sound. I t  records  .an 
average  d i u r n a l  t i d a l  range of 2 . 7  f e e t  wi th  a maximum range 
o f  4.2 f e e t .  

C u r r e n t s  

Very l i t t l e  d a t a  e x i s t s  on  c u r r e n t s  i n  Kotzebue Sound. They 

g e n e r a l l y  flow i n  a counte rc lockwise  d i r e c t i o n ,  and average 
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0 . 5  k n o t s  ( R e f .  2 1 ) .  The U n i t e d  S t a t e s  Coast  P i l o t  ( R e f .  55)  

r e p o r t s  an average t i d a l  c u r r e n t  of 0 . 5  kno t s  a t  t h e  anchor-  
age  southwest  of  Cape B l O S 5 O m ,  the flood t i d e  s e t s  s o u t h e a s t  
and t h e  ebb nor thwes t .  Observat ions  a lso show a nor thwest  
n o n t i d a l  flow which sometimes has  s u f f i c i e n t  v e l o c i t y  t o  
overcome t h e  t i d a l  cu r ren t  and produces a cont inuous  nor th-  
wes t  c u r r e n t  of vary ing  v e l o c i t y  f o r  days a t  a t i m e .  The 

maximum nor thwes t  flow i s  1 t o  2 k n o t s .  This applies on ly  

t o  the i c e- f r e e  season.  

Bathymetry 

L i t t l e  ba thymet r ic  d a t a  e x i s t s  f o r  Kotzebue Sound. Nau t i ca l  

Chart  16005, Cape P r i n c e  of Wales t o  Po in t  B a r r o w ,  shows a 
l a r g e  p o r t i o n  of t h e  sound t o  be seven t o  n i n e  fathoms (42  
t o  54 f t . )  deep. Sand b a r s  o r  sha l lows  e x i s t  i n  an a r e a  
from H o t h a m  I n l e t  t o  Cape Blossom, and f r o m  j u s t  o f f s h o r e  

o u t  approximately  13  m i l e s .  C e r t a i n  channels  i n  t h i s  a r e a  
a r e  over  t h i r t y  fee t  deep, b u t  t h e  c o n t r o l l i n g  depth over  
t h e  outer  sand b a r  i s  approximately  6 ' .  These sha l lows  are 
a p p a r e n t l y  d e p o s i t s  from the many r i v e r s  t h a t  empty i n t o  
Kotzebue Sound through Hotham I n l e t .  

To i n c r e a s e  o u r  knowledge of t h e  nearshore  bathymetry,  f o u r  
l i n e s  w e r e  su rveyed  offshore a t  v a r i o u s  locations (see 

F igu re  8 -1 .5 ) .  The l i n e s  w e r e  s t a r t e d  just  o f f s h o r e  and con- 

t i n u e d  u n t i l  water dep ths  were g r e a t e r  t han  t h i r t y  f e e t  o r  
u n t i l  the  boa t  w a s  more t h a n  t w o  miles a u t .  The d i s t a n c e  
from shore  and the depths were p lo t ted  €or each l i n e  and 
a r e  p re sen ted  i n  Appendix F. The l i n e  running sou th  of Cape 
Blossom shows t h e  twenty f i v e  and t h i r t y  f o o t  water depths  
c l o s e s t  t o  sho re .  The bottom w a s  found t o  be g e n t l y  s l o p i n g  
wi th  water  dep ths  of twenty- five  f e e t  o c c u r r i n g  4000 f e e t  

o f f s h o r e ,  and dep ths  of t h i r t y  f e e t  a t  6400 f e e t  o f f s h o r e .  
The l i n e  t o  t h e  w e s t  of Cape Blossom shows a dep th  of on ly  ' 

twenty f e e t  over  t w o  mi les  o u t .  A t  the i s t h m u s ,  water  

dep ths  of twenty- f ive  f e e t  were found approximately  5900 
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f e e t  from shore, and t h i r t y  f o o t  dep ths  were found approxi-  

mate ly  7600 f e e t  from sho re .  

L i t t o r a l  D r i f t  

L i t t o r a l  d r i f t  a long  t h e  s h o r e l i n e  a t  Kotzebue h a s  been 
s t u d i e d  by v a r i o u s  sou rces  t o  determine s o l u t i o n s  t o  t h e  
c o n t i n u i n g  e r o s i o n  problem. The Corps o f  Engineers  s tudy  

(Ref .  19) describes e x i s t i n g  c o n d i t i o n s .  Various methods t o  
s o l v e  t h e  e r o s i o n  problem were demonstra ted by a Corps of 
Engineers  Demonstrat ion P r o j e c t  (Ref .  1 6 ) .  The n e t  l i t t o r a l  
d r i f t  a t  Kotzebue is t o  t he  no r th  w i t h  rnanmade o b s t r u c t i o n s  

a l o n g  t h e  coast caus ing  e ros ion  t o  t h e  no r th  and d e p o s i t i o n  
t o  the south of the o b s t r u c t i o n .  

For  areas below Kotzebue, no p rev ious  s t u d i e s  of l i t t o r a l  
d r i f t  have been made. During t h e  s i t e  v i s i t ,  l i t t o r a l  cu r-  

r e n t s  appeared t o  be moving t o  the west a t  the sou th  Cape 
B l o s s o m  s i t e ,  and t o  t h e  sou th  a t  the w e s t  C a p e  B l o s s o m  

s i t e .  A t  t h e  is thmus no p a r t i c u l a r  d i r e c t i o n  could be d i s-  

cerned.  These o b s e r v a t i o n s  have no bea r ing  on t h e  n e t  lit- 

t o r a l  d r i f t  s i n c e  l i t t o r a l  c u r r e n t s  r a r e l y  move i n  on ly  one 
d i r e c t i o n  du r ing  t h e  e n t i r e  yea r .  

The characteristics of the sea ice a t  Kotzebue are n o t  typ-  

i c a l  of sea i c e  i n  t h e  Chukchi Sea. Due t o  wate r  depths of 

less than  f o u r  f e e t  o f f s h o r e ,  t h e  ice  becomes grounded and 
does  no t  move u n t i l  breakup i n  June.  Because of the l ack  of 
movement, t h e  i c e  does n o t  b u i l d  up on shore  o r  form p r e s-  

s u r e  r i d g e s  c l o s e  t o  sho re .  I c e  can be pushed onshore  du r ing  
breakup i f  the wind is from t h e  w e s t .  

A t  Cape Blossom, l i t t l e  in format ion  i s  a v a i l a b l e  on i c e  

c h a r a c t e r i s t i c s .  Local  r e p o r t s  i n d i c a t e  t h a t  t h e  ice  is 
s i m i l a r  t o  i c e  a t  Kotzebue w i t h  very l i t t l e  r i d i n g  up on 
sho re .  
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I c e  coverage i n  t h e  pack i c e  zone i s  given i n  o k t a s ,  where 
a n  o k t a  i s  de f ined  as one e i g h t h  of t h e  t o t a l  s u r f a c e  a r e a .  
T h e  C l ima t i c  A t l a s  (Ref .  57) shows t h e  mean e x t e n t ,  t h e  

n o r t h e r n  l i m i t ,  and t h e  sou the rn  l i m i t ,  of f i v e  o k t a s  of  ice  
coverage du r ing  each month. During May, Kotzebue Sound is 
covered by g r e a t e r  t han  f i v e  o k t a s  of  i c e .  On t h e  average ,  
Kotzebue Sound i s  covered wi th  less than  f i v e  o k t a s  of ice 
d u r i n g  June ,  b u t  cover ings  g r e a t e r  t han  f i v e  o k t a s  are s t i l l  

p o s s i b l e .  During J u l y ,  t h e  mean e x t e n t  of f i v e  o k t a s  of i c e  
i s  f a r  n o r t h  of Kotzebue, b u t  t h e  ex t reme  sou the rn  l i m i t  
j u s t  b a r e l y  i n c l u d e s  Kotzebue. I c e  does n o t  occur  a t  Kotze- 
bue d u r i n g  August o r  September, and October i s  s i m i l a r  t o  
J u l y  i n  i c e  coverage.  During November, it is  possible f o r  

the ice  coverage t o  be less than  f i v e  o k t a s ,  b u t  on the 
average ,  coverage i s  g r e a t e r  t han  f i v e  ok ta s .  This d a t a  
a g r e e s  w i t h  r e p o r t s  of ice u s u a l l y  b reak ing  up du r ing  June 
and f r e e z i n g  du r ing  October on Kotzebue Sound. 

1 . 4  HYDROLOGY AND RIVERS 

There are no major r i v e r s  on Baldwin Pen insu la ,  b u t  there 

a r e  some small s t reams .  June Creek, approximately  2v2  miles 
s o u t h  of Kotzebue, has  a d ra inage  area of 10.9  s q u a r e  m i l e s ,  

and w a s  gauged from June 1965 t o  September 1967. Flow r a t e s  
appear  t o  be f a i r l y  v a r i a b l e .  I n  June,  t h e  average d i s -  

cha rges  range between 40-50 c u b i c  f e e t  per second ( c f s )  and 
r ange  between 1-10 c f s  du r ing  o t h e r  months. 

S a d i e  Creek, approximately  6 miles sou th  of Kotzebue w a s  
gauged a t  l e a s t  f o u r  times by U . S .  Geological  Survey, and 

flow rates ranged from no flow i n  A p r i l  t o  f lows of 14  c f s  
i n  J u l y ,  62 c f s  i n  August, and 264 c f s  i n  September. 

The  major r i v e r s  i n  t h e  s tudy  a r e a  a r e  t.he Kobuk, Noatak, 

and Selawik.  The r i v e r s  are g e n e r a l l y  ice f r e e  f o r  f o u r  t o  
f i v e  months each y e a r ,  and du r ing  t h e s e  p e r i o d s  a r e  used t o  

ba rge  goods t o  upstream v i l l a g e s .  
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1.5 FLOOD HAZARDS 

Storms originating in Siberia cause the largest storm surges 
and flooding in Kotzebue. The National Weather Service has 
estimated that winds of 40 knots or more from the west must 
be sustained for coastal flooding to occur at Kotzebue. The 
Army Corps of Engineers has estimated the 100 year flooding 
elevation to be 9.1' along the coastline, and 5.2' inland. 
The elevation of 9.1 includes wave action. 
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2 . 0  BIOLOGICAL SETTING 

2.1 OFFSHORE BIOTA 

S e v e r a l  impor t an t  animal s p e c i e s  e x i s t  i n  Kotzebue Sound, 
and many are impor tan t  t o  Subs i s t ence  o r  commercial a c t i v i -  
t i e s .  These i n c l u d e  a r c t i c  c h a r ,  w h i t e f i s h ,  chum salmon, 
be luga  whales,  and r i n g  s e a l s .  

Arc t i c  cha r  mig ra t e  immediately a d j a c e n t  t o  t h e  beach and 
t r a v e l  from sou th  t o  n o r t h  a long  Baldwin Pen insu la .  Many es- 
t a b l i s h e d  s u b s i s t e n c e  f i s h i n g  grounds f o r  a r c t i c  char  e x i s t  
between Cape B l o s s o m  and Kotzebue. Whi te f i sh  a l s o  is impor- 
t a n t  t o  s u b s i s t e n c e  i n  t h e  a r e a .  Offshore ,  w h i t e f i s h  t end  
t o  be found i n  t h e  n a t u r a l  channe1.s l e a d i n g  from Hotham In-  

l e t .  

Chum salmon i s  t h e  most impor tan t  commercial f i s h e r y .  These 
b f i s h  t e n d  t o  mig ra t e  a long  sho re .  Spawning habi ta ts  p r i n-  

c i p a l l y  e x i s t  i n  t h e  Noatak, Kobuk, and Sclawik R ive r s ,  a l -  
though other l a r g e  s t reams  o r  r i v e r s  a l s o  are impor t an t .  

Beluga whales a r e  hunted f o r  s u b s i s t e n c e  purposes .  Both 

young and a d u l t  whales arc found i n  Kotzebue Sound, espe- 
c i a l l y  i n  Esho l t z  Bay. During w i n t e r  months, r i n g  s e a l s  a r e  
hun ted  c l o s e  t o  sho re .  These mammels a l s o  are u s e d  f o r  sub-  

s i s t e n c e  needs .  

2 . 2  ONSHORE BIOTA 

The w e t  t und ra  and l a r g e r  streams on Baldwin Peninsu la  o f f e r  
a good h a b i t a t  f o r  waterfowl and w h i t e f i s h .  Waterfowl u s e  
t h e  stream mouths f o r  r e s t i n g ,  s t a g i n g ,  some n e s t i n g ,  and 
f e e d i n g .  The Baldwin Peninsu la  o f f e r s  areas fo r  t h e  massing 

o f  b i r d s  p r io r  t o  f a l l  m ig ra t ion .  There have been few b io-  
l o g i c a l  s t u d i e s  on Baldwin Pen insu la ,  and l i t t l e  i s  known 

about t h e  s t r eam popu la t ions .  
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2.3 WILDLIFE REFUGES 

Two n a t i o n a l  r e fuges  for w i l d l i f e  e x i s t  w i t h i n  the Kotzebue 
Basin .  One i s  l o c a t e d  i n  t h e  s o u t h e a s t e r n  co rne r  of Kotze- 

b u e  Bay and i s  c a l l e d  t h e  "Alaska Maritime Na t iona l  W i l d l i f e  
Refuge." T h i s  r e fuge  c o n s i s t s  of rocky i s l a n d s  and surround-  
i n g  wate rs  sou th  of Choris Peninsu la .  B i r d s  u t i l i z e  t h e s e  
i s l a n d s  very h e a v i l y  f o r  n e s t i n g  and o t h e r  a c t i v i t i e s .  

The "Selawik Na t iona l  W i l d l i f e  Refuge" .is l o c a t e d  e a s t e r l y  
of Kobuk Lake a long  the Selawik River d ra inage  a r e a .  This 

r e f u g e  s u p p o r t s  a wide v a r i e t y  of b i o t a  t y p i c a l  t o  t h i s  

r e g i o n  of Alaska.  
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General  G r o w t h  H i s t o r y  

Located a t  the  c e n t e r  of a n c i e n t  a rc t ic  trade r o u t e s ,  Kotze- 
b u e  h a s  been a s e t t l e m e n t  s i t e  f o r  c e n t u r i e s .  The Kotzebue 

area shows ev idence  of cont inuous Eskimo r e s i d e n c e  for a t  
l e a s t  600 y e a r s .  Cons i s t en t  wi th  t h e  t r a d i t i o n a l  l i f e s t y l e s  

o f  E s k i m o s ,  t h e  s e t t l e m e n t  p a t t e r n  of the o r i g i n a l  v i l l a g e  
w a s  o r i e n t e d  a long  the w a t e r f r o n t .  The g r a v e l  beach r i d g e  

f u r n i s h e s  n o t  only  good b u i l d i n g  s i tes ,  b u t  also advan- 
tageous  access t o  Kotzebue Sound. 

O r i g i n a l l y  e s t a b l i s h e d  as a f i s h  camp c a l l e d  K i k i t a r u k ,  i n  
1887,  a r e i n d e e r  s t a t i o n  was subsequent ly  e s t a b l i s h e d  a t  
Kotzebue and the community became a permanent s e t t l e m e n t .  
The d i scove ry  of gold  on t h e  Seward Peninsu la  i n  t h e  e a r l y  
1900 ' s  b rought  more people t o  t h e  reg ion .  The nearby gold 
mining community o f  Candle had a popu la t ion  of some 2 ,000  

d u r i n g  i t s  peak i n  1902 and 1903. A l s o ,  c o a l  was mined a t  
Chicago C r e e k  and on t h e  Kugruk R i v e r  u n t i l  1947. 

Over the  nex t  30 y e a r s ,  Kotzebue grew s lowly b u t  s t e a d i l y .  
T h e  post World War I1 pe r iod  brought  an expanded role for  

t he  community and concomitant  growth of p o p u l a t i o n  and de- 

velopment of a s e r v i c e  i n f r a s t r u c t u r e .  'Thhis change grew 
l a r g e l y  o u t  of  the  f e d e r a l  government ' s  i n c r e a s i n g  commit- 

ment toward upgrading the h e a l t h ,  educa t ion  and o t h e r  ser- 
v i c e  o p p o r t u n i t i e s  f o r  Alaska n a t i v e s .  Kotzebue, because of 

i t s  geographic  l o c a t i o n  and r e l a t i v e  s i z e ,  i s  t h e  gateway t o  
t h e  more remote v i l l a g e s  i n  nor thwest  Alaska (see Figure  
A - 1 . 1 ) .  The community i s  now t h e  major t r a n s f e r  p o i n t  be- 
tween ocean and i n l a n d  sh ipp ing  as w e l l  a s  a major a i r  
t r a n s p o r t  s e r v i c e  c e n t e r  i n  the r eg ion .  No over land  t r a n s -  
p o r t a t i o n  network c u r r e n t l y  e x i s t s  i n  the reg ion .  
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The popu la t ion  of Kotzebue has  shown a p a t t e r n  of s t e a d y  
growth p r i o r  t o  1940, wi th  more r a p i d  expansion charac-  

t e r i z i n g  the post-World War I1 pe r iod .  Kotzebue doubled i t s  
p o p u l a t i o n  be tween 1950 and 1960, jumped ano the r  39 p e r c e n t  

i n  t h e  1 9 6 0 ' s ,  and i n c r e a s e d  almost 50 pe:rcent  between 1970 
and 1978. Equal ly  s i g n i f i c a n t ,  i s  t h e  changing r o l e  of 
Kotzebue i n  the r eg ion .  I n  i t s  e a r l y  h i s t o r y ,  t h e  C i t y  w a s  
e s t i m a t e d  t o  c o n t a i n  on ly  10 t o  1 5  p e r c e n t  of the r e g i o n ' s  
popu la t ion .  By 1960, t h i s  r a t io  was approximately  36 per- 

c e n t ,  and remained f a i r l y  s t a b l e  u p  t o  1970. During t h e  
1970 ' s ,  the r a t i o  increased t o  almost 50 p e r c e n t  of NANA r e -  
g i o n ' s  popu la t ion  (Kobuk census a rea ) .  

Table B-3.1 compares the C i t y  of Kotzebue and t h e  NANA re- 
g i o n  a t  s e l e c t e d  p o i n t s  i n  t i m e .  Popula t ion  i n  the reg ion  
more t h a n  doubled i n  t h e  1940-1981 p e r i o d ,  an average  annual  
growth r a t e  of approximately  2 . 2 3  p e r c e n t .  I n  comparison, 

t h e  p o p u l a t i o n  i n  t h e  C i t y  of Kotzebue du r ing  t h e  same 
p e r i o d  i n c r e a s e d  a t  an average annual  rate  of 4.26 p e r c e n t .  
The t a b l e  a l s o  i n d i c a t e s  t h a t  t h e  l a r g e r  v i l l a g e s  expe- 
r i e n c e d  a cont inuous  b u t  e r r a t i c  popu la t ion  growth over  t h e  

l a s t  f o r t y  -y e a r s .  

A s t e a d y  growth i n  employment o p p o r t u n i t i e s  a p p a r e n t l y  

a t t r a c t e d  r e g i o n a l  r e s i d e n t s  t o  Kotzebue. I n  a 1979 su rvey ,  
39 p e r c e n t  of the Kotzebue popu la t ion  i n d i c a t e d  they  had 

l i v e d  i n  ano the r  p a r t  of  t h e  r eg ion  p r i o r  t o  r e s i d i n g  i n  
Kotzebue, 38 p e r c e n t  of  t h e  sample migrated t o  t h e  C i t y  f o r  
employment r ea sons ,  and ano the r  38 p e r c e n t  i n d i c a t e d  they  
were born i n  Kotzebue. The major employment o p p o r t u n t i e s  

which c o n t r i b u t e d  t o  t h i s  growth appear t o  be a s s o c i a t e d  
w i t h  Local  and S t a t e  governments and t h e  newly formed p r o f i t  
n a t i v e  c o r p o r a t i o n s ) .  
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% Changa 
1940 1950 1060 1970 1980 1940-80 

98 11 7 142 188 241 2.28 
336 326 275 293 273 ( -0 .92)  

372 623 1,290 1.696 2.054 4.36 

211 248 384 462 492 2.14 
167 181 293 278 349 1.83 

239 273 348 361 429 1.47 - 70 169 192 9.17 

193 141 135 169 202 0.11 
31 38 94 96 62 1.79 

230 174 95 84 190 (-1.06) 
119 105 103 - 5 (-7.62 1 

- 108 87 104 in 1.66 

1,996 2,334 3,236 3,897 4,662 2.14 
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Although a number of sources  p rov ide  c u r r e n t  e s t i m a t e s  of 

r e g i o n a l  and l o c a l  popu la t ion  i n  t h e  s tudy  a r e a ,  t h e r e  a r e  
few long- range p r o j e c t i o n s  of f u t u r e  p o p u l a t i o n ,  and t h e  

a v a i l a b l e  h i s t o r i c a l  demographic d a t a  is c l e a r l y  imprec i se .  
T o  the e x t e n t  t ha t  such p r o j e c t i o n s  have been p u b l i s h e d ,  t h e  

r e s u l t s  have been used as a p p r o p r i a t e .  For t h e s e  reasons  
p o p u l a t i o n  p r o j e c t i o n s  i n  Table 8-3.2 have been based on 

three a l t e r n a t i v e  r a t e s  of growth: low, p robab le ,  and h igh .  
These a l t e r n a t i v e  growth r a t e s  a r e  in tended  t o  reasonably  

describe the  possible range of f u t u r e  popu la t ion  growth, and 
p r o v i d e  a range from which s e n s i t i v i t y  a n a l y s i s  can be 

carried o u t  w i t h  r e s p e c t  t o  t h e  deepwater port development. 

The p o p u l a t i o n  f o r e c a s t s  are based on: a v a i l a b l e  census  d a t a  

from the Alaska Department o€ Labor: popu la t ion  p r o j e c t i o n s  
i n c l u d i n g  t h o s e  p re sen ted  i n  t h e  Beaufor t  Sea and Bering - 
Norton s t u d i e s  of  Alaska Outer Continent-a1 She l f  program; 
the Na t iona l  Petroleum Reserve - Alaska f i n a l  s t u d i e s  r e-  
p o r t :  and v a r i o u s  other r e p o r t s  i n c l u d i n g  t h e  WAATS t r a n s-  

p o r t a t i o n  r e p o r t  (Ref.  7 ) .  The base y e a r  from which t h e s e  
f o r e c a s t s  were computed i s  1980. The popu la t ion  p r o j e c t i o n s  
are i n p u t  data  f o r  de t e rmina t ion  of other socioeconomic 

f o r e c a s t s ,  i n c l u d i n g  employment, income, and consumption. 
Popu la t ion  and socioeconomic f a c t o r s  a r e  f u r t h e r  u s e d  t o  
de te rmine  p o t e n t i a l  t r a n s p o r t a t i o n  demand. 

P o l i t i c a l  S t a t u s  

The C i t y  of Kotzebue has  a c i t y  c o u n c i l  wi th  a c i t y  manager. 

One member of t h e  c i t y  c o u n c i l  i s  e l e c t e d  t o  a c t  a s  mayor. A 

c i t y  manager is hired t o  conduct c i t y  bus ines s .  Kotzebue is 
a second- class  c i t y  and has  assumed many of t h o s e  powers 

a u t h o r i z e d  by s t a t e  s t a t u t e s .  

Land S t a t u s  

Most of  the  land  i n  t h e  p r o j e c t  a r e a  is owned by t h e  Fede ra l  

government and managed by t h e  Bureau of Land Management. 
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Much of t h e  land  i s  subject t o  n a t i v e  r e g i o n a l  and v i l l a g e  
c o r p o r a t i o n  s e l e c t i o n s .  Some land has  been patented or is 
i n  an i n t e r i m  conveyance s t a t u s .  V i l l a g e  c o r p o r a t i o n s  have 
f i l e d  on l a n d s ,  wi th  NANA t o p  f i l i n g  over  t he  v i l l a g e  cor- 
p o r a t i o n s  and t h e  S t a t e  t o p  f i l i n g  over  bo th .  None of t h e  
s i t e s  a r e  located w i t h i n  Na t iona l  I n t e r e s t  Lands. F i n a l  con- 

veyance of l a n d s  h a s  been underway f o r  s e v e r a l  y e a r s  and may 
n o t  be r e s o l v e d  i n  the immedLate f u t u r e .  I n  the i n t e r i m ,  a l l  
par t ies  hav ing  an  i n t e r e s t  i n  t h e  p a r c e l  under i n v e s t i g a t i o n  
must be c o n s u l t e d .  The S t a t e  of  Alaska owns t i d e  lands  and 
l a n d s  under  nav igable  r i v e r s  and may u l t i m a t e l y  r e c e i v e  

p a t e n t  t o  some l ands  i n  t h e  project  a r e a .  

3 . 2  ECONOMIC EASE 

Employment 

T h e  Research and Analys i s  Sec t ion  of the Alaska S ta te  D e-  

par tment  of Labor p u b l i s h e s  n o n- a g r i c u l t u r a l  employment, 

wage and s a l a r y  d a t a  by i n d u s t r y  on a q u a r t e r l y  basis f o r  
t h e  S t a t e  a s  a whole and f o r  each of 29 r e g i o n s .  Data per- 
t a i n i n g  t o  t h e  C i t y  of Kotzebue, however, i s  not  d i s agg re-  
g a t e d  from r e g i o n a l  d a t a .  Desp i te  t h i s ,  Kotzebue 's  h i s -  

t o r i c a l  r o l e  a s  t h e  primary employment center  i n  t h e  reg ion  
g i v e s  t h i s  i n fo rma t ion  importance i n  d e s c r i b i n g  g e n e r a l  
employment t r e n d s .  

H i s t o r i c a l l y ,  t h e  r e g i o n ' s  employment grew s t e a d i l y  i n  t h e  
1970's. The a n n u a l  r a t e  of growth averaged almost 11 pe r-  

c e n t  between 1 9 7 0  and 1981. The on ly  c o n s i s t e n t  i n d u s t r i a l  
employment i n c r e a s e  came from s t a t e  and local  government. By 
1980, almost 45 p e r c e n t  of a l l  employment w a s  due t o  s t a t e  
and local  government. 

The remaining i n d u s t r i a l  c l a s s i f i c a t i o n s  a r e  composed of un- 
d i s c l o s e a b l e  d a t a  which makes i n t e r p r e t a t i o n  more d i f f i c u l t .  

Mining remains more a p o t e n t i a l  t han  an immediate r e a l i t y ,  
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a l though  a number of mine developments i n  t h e  r eg ion  have 
been r e c e n t l y  proposed.  The same i s  apparent f o r  manufac- 
t u r i n g .  C o n s t r u c t i o n  i s  ano the r  impor tan t  area and t y p i f i e s  
t h e  s e a s o n a l i t y  of employment i n  t h e  r eg ion .  The Kobuk cen- 
s u s  d i v i s i o n  h a s  always had s i g n i f i c a n t  s e a s o n a l  f l u c -  
t u a t i o n s  r e f l e c t i n g  i n c r e a s e d  economic a c t i v i t y  du r ing  t h e  
May through September months. Seasona l  s u r g e s  i n  employment 

t y p i c a l l y  occu r  i n  c o n s t r u c t i o n ,  t r a n s p o r t a t i o n ,  u t i l i t i e s  
and communication, mining and manufactur ing i n d u s t r i e s  ( f i s h  
p r o c e s s i n g ) .  Unfo r tuna t e ly ,  s u f f i c i e n t  data i s  no t  a v a i l a b l e  
t o  i n d i c a t e  whether s easona l  employment t r e n d s  have a l t e r e d  
o v e r  long- term p e r i o d s .  The s t r e n g t h  of: the year- around 

economy i s  t i e d  t o  t h e  very heavy dependence on government 
employment o r  government r e l a t e d  c o n t r a c t s .  

The t o t a l  c i v i l i a n  l a b o r  f o r c e  i n  t h e  Kobuk r eg ion  w a s  e s t i -  
mated a t  approximately  2,530 i n  March 1981,  wi th  an average 
unemployment r a t e  of  11 p e r c e n t .  The t o t a l  number of 
employed pe r sons  averaged 2,244 du r ing  t h e  s a m e  t i m e  p e r i o d  
(Alaska  Department of Labor Force H i g h l i g h t s ,  A p r i l  1981) .  

S u b s i s t e n c e  is s t i l l  a s t r o n g  component of t h e  Kotzebue 
L i f e s t y l e .  S u b s i s t e n c e  a c t i v i t y  by Kotzebue r e s i d e n t s  i s  
s i g n i f i c a n t l y  less t h a n  t h a t  of v i l l a g e  r e s i d e n t s .  However, 
o n l y  14 p e r c e n t  of t h e  households i n  Kotzebue have no depen- 
dence on s u b s i s t e n c e  a c t i v i t i . e s .  Conversely ,  3 7  p e r c e n t  de- 

pend on s u b s i s t e n c e  f o r  50% o r  more of t h e i r  needs (Northr im 
A s s o c i a t e s ,  1979) .  

S u b s i s t e n c e  a c t i v i t i e s  vary.  About 65 p e r c e n t  of t h e  house-  
h o l d s  p i c k  b e r r i e s ;  54 p e r c e n t  f i s h  f o r  tomcod, and 44 p e r-  
c e n t  f o r  salmon. Caribou h u n t i n g  is pursued by 42 p e r c e n t  

and moose h u n t i n g  by 41 p e r c e n t .  I n  c o n t r a s t ,  on ly  6 per- 
c e n t  have a garden and 4 p e r c e n t  make h a n d i c r a f t s .  Roughly 
two- th i rds  or more of t h e  r e g i o n a l  food consumption s t i l l  
comes from h u n t i n g  and f i s h i n g .  When asked what t h e  main 
s o u r c e  of meat was; 45 p e r c e n t  sa id  ca r ibou  and 20 p e r c e n t  
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said chicken. Recalling 10 years ago, 69 percent of the 
survey said caribou and none said chicken. (Northrim Asso- 
ciates, 1979). 

Tourism 

Kotzebue, because of its location and accessibility, is one 
of three villages in Northwest Alaska that attracts hundreds 
of tourist each summer. Tourist from all over the world 
travel to Kotzebue to better appreciate the Eskimo's unique 
culture. Kotzebue offers sightseeing tours, excellent sport 
fishing, hiking, camping and canoeing. In addition, several 
new national monuments are accessible from Kotzebue. Regular 
jet service connects Kotzebue with Nome, Anchorage and Fair- 
banks. Facilities in Kotzebue include a modern hotel and 
several restaurants. 

Fishing Industry 

The commercial salmon fishery in the Kotzebue Sound is small 
by comparison with other fishery areas in the State, al- 
though roughly similar to that of Norton Sound in terms of 
the number of fish caught. The City of Kotzebue is the cen- 
ter of the region's fishery. Of the total 182 commercial 
salmon entry permit holders, 134 have a Kotzebue address. 

fishermen's cooperative. Although some fish are processed 
and flown out in the round by the Cooperative, the greatest 
portion is partially processed and transported by lighter to 
Japanese freezer ships. Due to the limited degree of local 
processing, the need for processing labor is. not large. 
Without port development, the annual salmon harvest is pro- 
jected to average 600 metric tons between 1980-2000, with 
fishing and processing employment remaining stable at 
approximately 180 and 6.5 man years respectively. 

There are several commercial buyers in Kotzebue, including a 
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There a r e  p r e s e n t l y  on ly  a few major r e i n d e e r  h e r d s  i n  t h e  
NANA Region. P o t e n t i a l  development of t h e  e x i s t i n g  r e i n d e e r  

i n d u s t r y  depends on an i n c r e a s e  i n  herd  s i z e  and on develop-  
ment of p r o c e s s i n g  and s t o r a g e  f a c i l i t i e s  t o  market w in t e r-  

k i l l e d  r e i n d e e r  f o r  r e g i o n a l  d i s t r i b u t i o n .  

The most obvious method o f  i n c r e a s i n g  t h e  supply from re- 
g i o n a l  herds i s  t o  i n c r e a s e  t h e  s i z e  of h e r d s ,  e i t h e r  by 
b r i n g i n g  i n  o u t s i d e  r e i n d e e r ,  o r  by a l l owing  e x i s t i n g  he rds  

t o  b u i l d  up  whi le  supply ing  Kotzebue from o t h e r  h e r d s .  For 
example, the Clark  permi t  i n  t h e  Candle a r e a  h a s  a l i m i t  of 
5 ,000 an ima l s ,  and t h e r e  a r e  less than  l . , O O O  on t h e  range 
now. The Karmun-Mot0 he rd  is very near  i t s  l i m i t  (1 ,500  

r e i n d e e r ) ,  whereas the Gray and Hadley h e r d s  could  j o i n t l y  
add ano the r  1 ,000 head and be a t  t h e i r  5 ,500 head l i m i t .  

Petroleum I n d u s t r y  

P e t r o l e u m  p o t e n t i a l  i n  t h e  NANA reg ion  appears  t o  be r e l a -  

t i v e l y  small f o r  t h e  s h o r t  t e r m  b u t  somewhat more s i g n i f i -  
c a n t  over  the long term. The b e n e f i t s  t o  t h e  people  of t h e  

r e g i o n  w i l l  depend fundamental ly  on t h r e e  f a c t o r s :  t h e  s i z e  
of t h e  r e s e r v e s  found,  t h e  t y p e ,  and t h e  l o c a t i o n .  Continued 
e x p l o r a t i o n  and possible development of onshore  and o f f s h o r e  
o i l  and gas  deposits p o t e n t i a l l y  o f f e r  major i n d u s t r y  de- 

velopments i n  t h e  NANA reg ion .  R i s ing  demands i n c r e a s e  t h e  
l i k e l i h o o d  o f  o i l  and gas  e x p l o r a t i o n  and development f a c i l -  
i t i e s  be ing  l o c a t e d  i n  t h e  NANA r eg ion .  Kotzebue i s  a pro-  
b a b l e  l o c a t i o n  f o r  t h i s  t ype  of a c t i v i t y  because of i t s  
proximi ty  t o  the Chukchi Sea and Hope Basin o f f s h o r e  l e a s i n g  
areas and i t s  in- p lace  r e g i o n a l  a i r  t r a n s p o r t a t i o n  f a c i l -  
i t i e s .  
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F e d e r a l  l e a s e  sales of o i l  and gas t rac t s  i n  t h e  O u t e r  Con- 

t i n e n t a l  She l f  a r e a s  of t h e  Chukchi Sea are n o t  scheduled 
u n t i l  mid-1985. I n  a d d i t i o n ,  t h e  S t a t e  of  A l a s k a ' s  5-year 

lease schedu le  ca l l s  f o r  sales i n  the onshore and t i d a l  
a r e a s  of the Kotzebue Basin and Sound a t  the  same t i m e  a s  
does the F e d e r a l  OCS schedule .  The l i m i t e d  in fo rma t ion  
a v a i l a b l e  on p o s s i b l e  o i l  and gas development a c t i v i t y  i n  
Western Alaskan OCS a r e a s  makes it d i f f i c u l t  t o  p r e d i c t  the 

l e v e l s  of economic impact Kotzebue may expe r i ence .  The S t a t e  

o f  A l a s k a ' s  r e p o r t  on t h e  S t a t e ' s  proposed l e a s e  schedule  
n o t e s  on ly  t h a t  o i l  p o t e n t i a l  i n  t h e  Chukchi Sea is un- 

a s s e s s e d ,  w i th  i n d u s t r y  i n t e r e s t  c h a r a c t e r i z e d  a s  moderate. 

Kotzebue could  f u n c t i o n  a s  the c e n t e r  f o r  an a i r  t r a n s p o r t a-  
t i o n  network r e l a t e d  t o  o i l  a c t i v i t y  no r th  of t h e  Seward 

Peninsu la .  The g r e a t e r  number of c u r r e n t  a i r  connec t ions  t o  
Anchorage, and be t ter  f l y i n g  weather ,  make Kotzebue t h e  
l i k e l y  cho ice  as an a i r  t r a n s p o r t a t i o n  c e n t e r .  A d d i t i o n a l l y ,  
warehouse and load ing  space  a t  the  c i t y  p o r t  would  be re- 
q u i r e d .  A i r  t r a f f i c  a t  or near  t h e  a i r p o r t  would i n c r e a s e  
d r a s t i c a l l y .  Support ing commercial a c t i . v i t i e s ,  such a s  

h o t e l  and r e s t a u r a n t  s e r v i c e s ,  would be a f f e c t e d .  

Onshore petroleum e x p l o r a t i o n  a c t i v i t y  may a l s o  occur be fo re  
1990. Kotzebue would serve as the c e n t r a l  supply and t r a n s-  

p o r t a t i o n  c e n t e r  f o r  t h e  e a r l y  s t a g e s  of onshore  explora-  

t i o n .  T r a n s p o r t a t i o n  of equipment, s u p p l i e s  and crew t o  and 
f r o m  d r i l l i n g  s i tes  would c r e a t e  a c t i v i t y  i n  t he  l o c a l  

t r a n s p o r t a t i o n ,  t r a d e ,  and s e r v i c e  s e c t o r s .  

Mining 

T h e  va lue  o f  a lmost  a l l  minera l s  has  i n c r e a s e d  d r a m a t i c a l l y  
i n  r e c e n t  y e a r s .  I n  the p a s t ,  major gold  mining o p e r a t i o n s  
were worked i n  the h i l l s  sur rounding  Candle. Today, due t o  

r i s i n g  go ld  p r i c e s ,  l i m i t e d  g o l d  dredging o p e r a t i o n s  have 

resumed i n  the area. Two major minera l  d i s t r i c t s  have  
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emerged i n  t h i s  r eg ion  - t h e  Shungnak and Red Dog/Lik min- 
e r a l  d i s t r i c t s .  The Shungnak minera l  d i s t r i c t  is l o c a t e d  i n  

the  Schwatka Mountains n o r t h e a s t  of  Shungnak. I t  is es t i-  
mated t o  c o n t a i n  $9 b i l l i o n  worth of copper,  l e ad ,  z i n c ,  

s i l v e r  and gold a t  1980 prices. To  d a t e ,  t h e  on ly  a c t i v i -  
t i e s  i n  t h i s  d i s t r i c t  have been e x p l o r a t o r y .  Mineral  de- 

velopment i s  hampered by h i g h  o p e r a t i n g  and t r a n s p o r t a t i o n  
c o s t s  and problems r e l a t i n g  t o  a c c e s s  and rights- of-way. 

The Red Dog/Lik mine ra l  d i s t r i c t  i n  the Delong Mountains, 85 

miles  n o r t h e a s t  of  K iva l ina ,  shows promise of ac tua l  de- 

velopment s t a r t i n g  i n  1983. This d i s t r i c t  c o n t a i n s  massive 

l e a d- z i n c- s i l v e r  d e p o s i t s ,  a long  wi th  ba r i t e  deposits t h a t  
are  i n  h i g h  demand as a d r i l l i n g  compound. ComincoAmerican 
L td . ,  General  Crude O i l  and NANA Development. Corpora t ion  
have  t h e  p r i n c i p a l  mine ra l  i n t e r e s t  i n  t h i s  d i s t r i c t .  To . 

d a t e ,  no d e t a i l e d  development p l ans  have been announced. 
Based on an  assumption t h a t  NANA Development Corpora t ion  

w i l l  move t o  deve lop  t h e s e  r e sou rces ,  however, t h e  fo l lowing  
a c t i v i t i e s / s c h e d u l e  may be expec ted .  During t he  1982-83 

summer c o n s t r u c t i o n  seasons ,  p r e l i m i n a r y  development pro-  
grams w i l l  be i n i t i a t e d  t h a t  p rov ide  fo r :  a d d i t i o n a l  ex- 

p l o r a t o r y  d r i l l i n g :  b u l k  sampling of mine ra l  o r e s ;  p l ann ing  
and environmental  assessment f o r  mining i n f r a s t r u c t u r e  
i n c l u d i n g  a i rpor t s ,  l a b o r  camps, and d e e p w a t e r  p o r t  f a c i l i -  

t i e s :  and p e r m i t / r e g u l a t o r y  compl.iance p r e p a r a t i o n s .  

Although coal r e s e r v e s  near  t i d e w a t e r  may have g r e a t l y  i n-  
c r e a s e d  demands made on them by E’acific R i m  n a t i o n s  ( e . g . ,  
Japan ,  Korea ) ,  f reeze- up c o n d i t i o n s  i n  Kotzebue Sound and 
h i g h  t r a n s p o r t a t i o n  c o s t s  w i l l  con t inue  t o  r e s t r i c t  t h e  
development of t h e  Chicago Creek r e s e r v e s  u n t i l  new p o r t  

f a c i l i t i e s  are developed.  
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The p o r t  of Kotzebue i s  c h a r a c t e r i z e d  by two impor tan t  sh ip-  
p i n g  a c t i v i t i e s .  The f i r s t  involves  l i g h t e r a g e  of a l l  i n -  

coming ca rgo  from o f f s h o r e  anchorages t o  t h e  p o r t  a t  Kotze- 
bue.  The second i s  t h e  t ranssh ipment  from t h e  p o r t  t o  v a r i -  
ous  v i l l a g e s  w i t h i n  t h e  r eg ion .  Transshipping t o  d e s t i n a-  
t i o n s  beyond Kotzebue i s  by means of c o a s t a l  and r i v e r  

b a r g e s ,  mainly on t h e  Kobuk River ,  which has  nav igable  
dep ths  of f i v e  f e e t  u p  t o  Kiana. D e l i v e r i e s  t o  t h e  upper 
r eaches  of t h e  Kobuk River  and t o  t h e  Noatak River  are made 
d u r i n g  e a r l i e s t  days a f t e r  s p r i n g  breakup when water dep ths  

a r e  g r e a t e s t .  During bo th  1979 and 1980 n i n e  ocean-going 
ba rges  ca l led  a t  Kotzebue. 'me i n t e r v a l s  from f i r s t  t o  l a s t  

v i s i t  i n  yea r  1980 w a s  9 2  days  (28  June through 24 Sep- 

t e m b e r ) ,  whereas i n  t h e  p rev ious  year  t h e  i n t e r v a l  was on ly  
66 days  (19  J u l y  through 20 September).  
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The present dock i s  l o c a t e d  i n  t h e  nor thwest  p a r t  of town,  
a d j a c e n t  t o  t h e  Chevron Tank Farm (see Figure  8-4.1) .  Barge 
s t o r a g e  f a c i l i t i e s  are l o c a t e d  s l i g h t l y  f u r t h e r  up t h e  
coast .  The port is  s l i g h t l y  over  1 m i l e  from the a i r p o r t .  

T h e  f a c i l i t y  has a shallow d r a f t  of 6-8' and i s  c o n s t r u c t e d  
w i t h  a l i n e a r  t i e d  - back s h e e t  p i l e  bulkhead.  The owner/ 
o p e r a t o r  of the f a c i l i t y  is A r c t i c  L igh te rage .  The dock was 
owned p r e v i o u s l y  by B & R Tug & Barge. Fuel  s t o r a g e  t a n k s ,  

o p e r a t e d  by A r c t i c  L igh te rage ,  c o n t a i n  approximately  6 

m i l l i o n  g a l l o n s  of bulk f u e l .  To ta l  ac reage  a v a i l a b l e  f o r  

por t  o p e r a t i o n s  and s t o r a g e  i s  about 6 a c r e s .  

4.2 THROUGHPUT 

P re sen t  

Incoming d ry  cargo  i s  r ece ived  mainly i n  20 f o o t  s i z e  con- 
t a i n e r s  or i n  o t h e r  similar u n i t  l oads .  I t  i s  r e p o r t e d  t h a t  
approximate ly  one- half  of  t h e  c o n t a i n e r s  are l e s s  t han  a 

f u l l  load f o r  a s i n g l e  consignee and, t h e r e f o r e ,  a r e  o f t e n  
r e c o n s o l i d a t e d  be fo re  t ranssh ipment  t o  t h e i r  u l t i m a t e  d e s t i -  

n a t i o n .  

Nine ocean-going ba rges  a r r i v e d  a t  Kotzebue i n  1979 and 
a g a i n  i n  1980. Incoming waterborne cargo du r ing  t h e  s i x  
y e a r s  from 1975 t o  1980 i s  summarized i n  Table B-4.1. Over 
t h a t  s i x  yea r  p e r i o d ,  t h e  t o t a l  amount of incoming cargo has  
remained somewhat c o n s t a n t ,  a l though  t h e  composit ion of t h e  
ca rgo  h a s  changed s i g n i f i c a n t l y .  Whereas bulk f u e l  imports 
i n c r e a s e d  by 6 . 2  p e r c e n t  from 1975 t o  1980, d ry  cargo ton-  

nage d e c l i n e d  by 2 1 . 5  p e r c e n t .  Discounting 1976, b u l k  f u e l  

reached a h igh  of 8 7 . 4  p e r c e n t  of a11 inbound cargo  through 
t h e  P o r t  of  Kotzehue i n  1977. 
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Table B-4.1 WATERBORWE CARGO, KOTZEBUE - 1975 to 1980 (Actual Tons) 

6 YEAR 
CARGO , 1975 1976 1977 1978 1979 1980 AVERAGE 

INBOUND 

Bulk Fuel 19,659 
73.8% 

Dry Cargo 6,989 
26.2% 

T o t a l  26,648 
100% 

DUTBOUND 
TRANSSHIPPED 

Bulk Fuel NA 

Dry Cargo HA 

Total 6,804 

Outbound Cargo 
% of Inbound 
Cargo 25.58 

TOTAL 33,452 

22,312 
99.2% 

’ 176 
0.8% 

23,488 
100% 

NA 

HA 

9,143 

40.73 

31,631 

20,890 
87.4% 

3,017 
12.6% 

23, 907 
1008 

6,388 

1,442 

1,830 

32.89 

31,737 

24,335 
85.9% 

3,993 
14.1% 

28,328 
100% 

HA 

HA 

7,487 

26.4% 

35,815 

23,427 
84.9% 

4,167 
15.1% 

27,594 
100% 

5,528 

2,273 

7,801 

28.38 

35,395 

20,873 21,916 
79.2% 84.7% 

5,489 3,972 
20.8% . 15.3% 

26,362 25,888 
100% 100% 

3 YEAR 
AVERAG 

4,501 5,472 

1,668 1,794 

6,469 7,266 

23.4% 29.1% 

32,531 33,427 

Source; Reference 7 
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Transshipped ca rgo  du r ing  t h e  s i x  yea r  p e r i o d  has  averaged 
7,539 t o n s  per yea r .  No meaningful. t r e n d  can be e s t a b l i s h e d  

from t h e  cargo d a t a ,  a l though  some of t h e  year- to- year  
v a r i a t i o n s  can be a t t r i b u t e d  t o  t h e  non- uniformity of con- 

s t r u c t i o n  a c t i v i t i e s  i n  t h e  reg ion .  

Up t o  18 d e s t i n a t i o n s  a r e  be ing  se rved  from the P o r t  of K o t -  
zebue,  t h e  l a r g e s t -  volumes going t o  t h e  communities of 

Kiana, Noorvik, Selawik and, i n  1979, B a r r o w .  Transshipments 
from Kotzebue t o  r e g i o n a l  communities f o r  1979 and 1980 a r e  
summarized i n  Tables  B- 4.2 and B-4.3. 

Future  

P r o j e c t i o n s  of f u t u r e  waterborne cargo shipments through t h e  

p o r t  a t  Kotzebue a r e  dependent upon f o r e c a s t s  of a c t i v i t i e s  
i n  a number of  a r e a s .  These inc lude  t h e  t r a d i t i o n a l  import  
and t r ans sh ipmen t  of r e f i n e d  f u e l s ,  g e n e r a l  commodities, and 
c o n s t r u c t i o n  materials. In  a d d i t i o n ,  c o n s i d e r a t i o n  i s  given 

t o  t h e  newly emerging a r e a s  of minera l  p roduc t ion  and o i l  
and gas development and produc t ion .  

Fue l s .  I n  t h e  ca tegory  of r e f i n e d  f u e l s ,  f o r e c a s t s  made i n  
t h e  WAATS Phase 111 s tudy  were based upon popu la t ion  and i n-  
come f o r e c a s t s  f o r  each community i n  the reg ion .  During t h e  
p e r i o d  from 1985 t o  2000. s u b s t i t u t i o n  of l o c a l l y  a v a i l a b l e  
f u e l s  f o r  h e a t i n g  and power genera t ion  i s  expected t o  occur  

i n  some communities. This f u e l  s u b s t i t u t i o n  i s  p r o j e c t e d  t o  
s i g n i f i c a n t l y  reduce imports through Kotzebue and t r a n s s h i p-  

ment a c t i v i t i e s  a t  t h e  p o r t .  Table 8- 4.4 d i s p l a y s  f o r e c a s t e d  
f u e l  q u a n t i t i e s  based upon t h e  most p robab le  popu la t ion  and 

income p r o j e c t i o n s .  

General  Commodities. General  commodities i n c l u d e  food,  
beverages ,  t r a n s p o r t a t i o n  equipment and o t h e r  i t e m s  f o r  

household consumption o r  bus ines s  u s e .  T r a n s p o r t a t i o n  of 
t h e s e  i t ems  i s  e i t h e r  by a i r  or  marine t r a n s p o r t .  Table 

8- 4 0  
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Table B-4.2 ~SSIiI?HEblTS FROM XOTZEBUE - YEAR 1979 

Hoatak ( 3 0 3 )  

Shungaak (309) 

K i n  (306 

Ambler (308) 

Kobuk/KC Land (310) 

lllootpfk (30.5) 

Soiarik (307) 

Oouing (307) 

Buakhad (31.5) 

Shiahmaref (403) 

Nome (408) 

Liaburno (209) 

Pt. Lay (208) 

8- (204) 

Ktoalina (302) 

Pt. B o p  (301) 

Wainwright (207) 

Kiwaulik (317) 

TOTAL 

69,900 243 

133,160 466 

179,320 628 

78,1S6 277 

23,900 e4 

181.440 63 5 

166,523 sa3 

37, 000 130 

96, SO0 33s 

46,000 ’ 161  - - - - - - 
949,832 I, 924 

l8,oOo 63 - d - - 
- - 

1,979,332 9,928 

179 

238 

412 

89 

64 

215 

477 

178 

237 

30 

n 
3 

8 

L 

20 

10 

7 

33 

a ,  273 

422 

704 

1,040 

366 

1M 

as0 

1,060 

308 

575 

191 

72 

3 

a 
1,924 

a3 

10 

7 

33 

7,801 

98 

66 

60 

76 

97 

7.5 

95 

42 

99 

84 
I 

- - - 
100 

76 - - 
- 
71 

B 
S o u r c e :  Art ic  L i g h t e r a g e  Company, Koczebue  
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Table B- 4 . 3  TXAWSSHIPMENTS FROM ROTZEBUE - YEAR 1980 

126,000 

129,000 

229.000 

103,000 

14,000 

220,000 

297,000 

23,000 

83,000 

41. ooo - 
- .  - 

20,000 

- 

441 

451 

80 2 

361 

49 

770 

I, 040 

81 

291 

147 - 

2 

58 

336 

81 

1s 

296 

273 

141 

54 

26 

167 

22 

1 

n 
8 

4 

LOO 

443 

510 

1,138 

443 

64 

1,066 

1,319 

221 

34s 

173 

167 

22 

1 

147.1 

8 

4 

loo 

100 

89 

71 

82 

76 

77 

79 

37 

84 

89 - 

TOTAL i,ia6,000 4,504 1,618 6,169 73 

CaWOE FROM 1979 -18.6I -26.68 -20.99 

B 
Sourcmr Arctic Lightrraqe Campacay, Rotzebus 
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8-4.4 d i s p l a y s  the p r o j e c t e d  inbound and t r a n s s h i p p e d  gen- 

e ra l  commodity cargo through Kotzebue i n  t h e  1985-2000 

p e r i o d .  

Cons t ruc t ion  Equipment and Materials. Kotzebue  s e r v e s  as a 

d i s t r i b u t i o n  c e n t e r  f o r  waterborne shipments of  most con- 
s t r u c t i o n  equipment and m a t e r i a l s  (except sand and g r a v e l )  

d e s t i n e d  for  t h e  NANA reg ion .  Approximately 57 p e r c e n t  of 
c o n s t r u c t i o n  materials  a r r i v i n g  a t  t h e  Elort of Kotzebue r e-  

main i n  the community, the remainder be ing  t r a n s h i p p e d  t o  
o t h e r  d e s t i n a t i o n s  by ei ther  water  or a i r .  Table B-4.4 d i s -  

p l a y s  t h e  p r o j e c t e d  volume of r e l a t e d  c o n s t r u c t i o n  equipment 
and m a t e r i a l s  through Kotzebue i n  t h e  1985-2000 p e r i o d .  

Mineral  Produc t ion .  Mining- related c o n s t r u c t i o n  materials 

impor t s  w i l l  depend upon t h e  e x t e n t  t o  which development o f  

t h i s  r e sou rce  i n d u s t r y  i s  c a r r i e d  o u t  i n  t h e  nex t  20 y e a r s .  
T h e  WAATS s tudy  f o r e c a s t s  a s  much a s  an a d d i t i o n a l  44,000 

t o n s  of c o n s t r u c t i o n  materials ,  and equipment cou ld  be re- 
q u i r e d  i n  t h e  1985 t o  1995 p e r i o d  f o r  maximum mine develop-  

ment i n  t h e  NANA reg ion .  

Fur thermore,  mine development would n e c e s s a r i l y  i n c r e a s e  t h e  

import  of r e f i n e d  f u e l s  and g e n e r a l  commodities t o  t h e  

a f f e c t e d  communities o r  a r e a s .  Since t h e  e x t e n t  of f u t u r e  
development i n  t h e  r e g i o n a l  a r e a  i s  u n c e r t a i n  a t  t h i s  t i m e  

however, f o r e c a s t s  of r e s u l t i n g  throughput  a t  Kotzebue have 

n o t  been inc luded  i n  Table  8-4.4. 

O i l  and Gas Development. Add i t i ona l  o i l  and gas development 

p o t e n t i a l  e x i s t s  i n  t h e  Chukchi Sea. The p r e s e n t  o f f s h o r e  
l e a s i n g  schedule ,  t o g e t h e r  wi th  t h e  lead- time requi rements  

f o r  such development, i nd i ca t . e  t h a t  any demand p l aced  upon 

po r t  f a c i l i t i e s  i n  Kotzebue would no t  occur  u n t i l  t h e  1 9 9 0 ' s  

o r  l a te r .  U n t i l  t h e  n a t u r e  and magnitude of t h e  development 

p o t e n t i a l  i s  known, an  assessment  of throughput  q u a n t i t i e s  

cannot  be made. Furthermore,  it i s  p o s s i b l e  t h a t  demands 

B- 43 
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Table E-4.4 WATERB 

INBOUND CAR00 

Bulk Fuel 

WE CARGO, KOTZEBUE - 1985 to 2000  FORECAST)^ 
-Uost Probable' Level- 

1985 1990 1995 2000 

24,388 331422 34,185 29,523 
General Commodities 2,289 2,320 2,374 2,411 
construction Materials 4,308 5,255 6.064 6,915 

TOTAL 30,985 40,997 42,623 38,849 

OUTBOUND (TRAWSSHIPED) CARGO 

Bulk Fuel 8,953 101938 13,220 12,128 
General Conrmodities2 1,620 1 , 636 1,654 1 , 668 
Construction Uaterials 122 443 720 1,012 

TOTAL 41,680 54.014 58,217 53,657 

1. Figures are in tons. 
2. Includes only those general coPMioditfes transshiped by marine 

traneport 



upon Kotzebue i n d u s t r i e s  and t h e  p o r t  may be l i m i t e d  t o  
o p e r a t i o n a l  suppor t  on ly .  

0 

B 

D 

Summary. Table 8-4.4 d i s p l a y s  t h e  most p o s s i b l e  l e v e l  of 

th roughput  expected a t  t h e  P o r t  of Kotzebue. In  t h e  event  
t h a t  concen t r a t ed  mine ra l  development and o i l  and gas de- 

velopment and p roduc t ion  were t o  m a t e r i a l i z e  i n  t h e  reg ion ,  
and cause  the expected i n c r e a s e s  i n  popu la t ion  and economic 

a c t i v i t y ,  t h e  throughput  l e v e l s  shown i n  t h e  t a b l e  could 
i n c r e a s e  s u b s t a n t i a l l y .  Based upon popu la t ion  f o r e c a s t s  
r e f l e c t i n g  a "high" l e v e l  of growth (which assume heavy 
mining and o i l  and gas development i n  the r e g i o n ) ,  through-  
p u t  a t  t h e  Kotzebue p o r t  could reach t h e  l e v e l s  shown i n  
T a b l e  8-4.5. 

4 .3  PROBLEMS AND FUTURE NEEDS 

A l l  waterborne commerce arr ives  by oceangoing v e s s e l s  du r ing  
t h e  b r i e f  i c e - f r e e  p e r i o d .  These shipments a r e  t r a n s f e r r e d  
t o  sha l low d r a f t  l i g h t e r i n g  barges  and are brought  1 3  m i l e s  
t o  t h e  C i t y  dock. This  o p e r a t i o n  is  c o n t i n u a l l y  t h r e a t e n e d  

by a c c r e t i n g  sediments  and mig ra t ing  channels .  The l i g h t e r -  
age  o p e r a t i o n  o f t e n  i s  i n t e r r u p t e d  by s to rm induced drawdown 
o f  nearshore  wa te r s ,  and by l a r g e  o f f s h o r e  waves. These con- 
d i t i o n s  have been t o l e r a t e d  du r ing  p a s t  y e a r s ,  b u t  i nc reased  
economic a c t i v i t y  a t  Kotzebue f u r t h e r  exace rba t e s  sh ipp ing  
problems. 

A l t e r a t i o n  of e x i s t i n g  p o r t  f u n c t i o n s  is  l i k e l y  t o  occur  
from r e g i o n a l  r e sou rce  development. Petroleum and mining 
i n t e r e s t s  r e q u i r e  l a r g e  land based a r e a s  f o r  s t o r a g e  and 
m a r s h a l l i n g .  A l s o ,  i nc reased  i n t e r a c t i o n  w i t h  a i r c a r g o  and 
s h i p p i n g  i s  p r e d i c t e d .  C e r t a i n l y ,  l a r g e  r e sou rce  develop-  
ment p r o j e c t s  r e q u i r e  t h a t  sh ipp ing  i n t e r r u p t i o n s  are mini-  
mized. 



0 

2000 - 1990 - 1990 - 1985 - 
INBom CARGO 32,550 45,246 49,417 47,359 

OUTBOUND (TRANSSHIPPED) CARGO 11,235 14,366 18,079 18,037 

TOTAL TaRoUGHPUT 43,789 99,612 67,496 65,356 

B 

B 
Increased throughput 

'expected due to mining 
and o i l  and gas developmnt2 5.1% 10.4% If. 9% 21.8% 

B 1. F I W O S  tom 
2. Comparss throughput levels for "High" with "Moat Probable" 

Tabla B-4.4 
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Waterborne cargo  d e l i v e r e d  t o  popu la t ions  a long  t h e  Kobuk 

and Selawik Rivers  m u s t  t r a v e r s e  Kobuk Lake. A t ranssh ipment  

p o r t  c l o s e r  t o  t h e s e  r i v e r  mouths w o u l d  a i d  d e l i v e r y  of 

s u p p l i e s  i f  t h e  Kobuk Lake t r a n s p o r t  r o u t e  can be replaced 

by a more e f f i c i e n t  land t r a n s p o r t  system from a deepwater 

port .  

The f u t u r e  p o r t  needs  a t  Kotzebue a r e  a deepwater b e r t h  t h a t  

i s  protected from inc lement  wave condi t i .ons .  The p o r t ' s  
l a n d  a r e a  m u s t  be l a r g e  enough t o  suppor t  necessary  con- 
t i g u o u s  o p e r a t i o n s  and s t o r a g e .  Adequate and s a f e  l and  

t r a n s p o r t a t i o n  r o u t e s  m u s t  a cces s  t h e  p o r t  a r e a .  A port 
s i t e  which a l l ows  a d j a c e n t  a i r p o r t  development is p r e f e r r e d .  

F a i l u r e  t o  implement improvements i n  Kotzebue ' s  sh ipp ing  
c a p a b i l i t i e s  w i l l  r e t a r d  economic development i n  t h e  reg ion  

and w i l l  f i n a n c i a l l y  burden t.he a r e a ' s  r e s i d e n t s .  
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5.0 PORT D E S I G N  C R I T E R I A  

C r i t e r i a  f o r  port des ign  a r e  used as a b a s i s  f o r  e v a l u a t i n g  

a l t e r n a t i v e  s i tes  and producing conceptual.  port p lans .  The 

c r i t e r i a  a r e  composed of both des ign  s t a n d a r d s  and des ign  

cons t r a in t s .  Design s t anda rds  re la te  t o  i n f r a s t r u c t u r e  and 

o p e r a t i o n a l  requi rements ,  whi le  des ign  c o n s t r a i n t s  r e l a t e  t o  
f a c t o r s  t h a t  l i m i t  implementation o p t i o n s .  

B 

B 

5.1  D E S I G N  STANDARDS 

D 

The des ign  s t a n d a r d s  f o r  t h e  Kotzebue d e e p d r a f t  p o r t  p r o j e c t  

a r e  based upon expected o p e r a t i o n a l  and f u n c t i o n a l  r e q u i r e-  

ments. The problems and f u t u r e  needs ,  as desc r ibed  i n  
S e c t i o n  4 .3  a r e  t r a n s l a t e d  i n t o  eng inee r ing  g u i d e l i n e s  f o r  

p r e l i m i n a r y  p o r t  des ign .  S p e c i f i c  des ign s t a n d a r d s  f o r  t h e  
d e e p d r a f t  p o r t  are p re sen ted  i n  the fo l lowing  paragraphs .  

Vessel Accommodation 

General  Cargo. P r e s e n t l y ,  t h e  l a r g e s t  v e s s e l  tha t  t r a n s p o r t s  

c a r g o  t o  Kotzebue i s  an ocean-going barge  having a c a p a c i t y  

o f  approximately  16,000 deadweight t ons  (DWT).  This  class 
o f  barge  has  an approximate l eng th  of 400 f t .  and a loaded 
d r a f t  of 2 2  f t .  Smal le r  ocean-going barges  (4 ,000  DWT) a lso 
c a l l  a t  Kotzebue, and t h e s e  have l e n g t h s  of about 230 f t .  
and loaded d r a f t s  of 16  f t .  The ocean-going barges  are 
towed by t u g s  wi th  d r a f t s  between 1 2  and 16  f t .  

Another v e s s e l  t h a t  t r a n s p o r t s  g e n e r a l  ca rgo  t o  t h e  western  

and a r c t i c  c o a s t s  of Alaska is t h e  Bureau of Ind ian  A f f a i r s  

s h i p ,  North S t a r  111. This Vic to ry- c la s s  v e s s e l  is 455 f t .  

l ong  and has  a f u l l y  loaded draf t  of n e a r l y  29 f t .  The 

s h i p ' s  c a p a c i t y  i s  j u s t  over 10 ,000  DWT. The North S t a r  111 

i s  equipped wi th  onboard l and ing  c r a f t  f o r  l i g h t e r i n g  cargo 

ove r  t h e  beach. T h i s  s h i p  unloads cargo a t  many p l a c e s  
p r i o r  t o  r each ing  Kotzebue, t he reby  reducing i t s  d r a f t  re- 

qui rements  a t  th i s  p o r t .  
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Cargo from t h e  p r e v i o u s l y  desc r ibed  ocean-going ba rges  i s  

l i g h t e r e d  onto s m a l l e r  barges  f o r  t r anspo r t  t o  t h e  e x i s t i n g  
dock a t  Kotzebue. These l i g h t e r a g e  barges  vary i n  l eng th  

from 80 f t .  t o  160 f t .  The l a r g e s t  of t h e s e  has  a c a p a c i t y  

for n e a r l y  1 ,000  DWT, b u t  l oad ing  i s  l i m i t e d  t o  around 300 

DWT t o  p reven t  the d r a f t  from exceeding a 7 f t .  l i m i t a t i o n  
imposed by t h e  n a t u r a l  channel  l ead ing  t.0 t h e  dock. A smal- 

l e r  barge  (around 125 f t .  l o n g )  h a s  a c a p a c i t y  of 500 DWT 

f u l l y  loaded, and 200 DWT a t  a 7 f t .  d r a f t  c o n d i t i o n .  The 

s m a l l e s t  barges  ( 8 0  f t .  l ong )  have draf t . s  of about 3 f t .  and 

o f t e n  a r e  powered by l a r g e  outboard eng ines ,  o the rwi se ,  t u g s  

w i t h  d r a f t s  of  approximately  3 t o  6 f t .  are used t o  maneuver 

the l i g h t e r a g e  barges .  

F i sh ing  C r a f t .  Development of a deepwater p o r t  a t  Kotzebue 

i s  expected t o  c r e a t e  demands f o r  s e r v i c i n g  and/or  o f f -  
l o a d i n g  f i s h i n g  c r a f t .  Vessels which comprise t h e  f i s h i n g  

f l e e t  vary i n  s i z e  from l a r g e  in te r- ocean  s h i p s  t o  s m a l l  
b o a t s  u s e d  p r i n c i p a l l y  by l o c a l  r e s i d e n t s .  The m a x i m u m  d r a f t  

o f  f i s h i n g  c r a f t  t h a t  w i l l  c a l l  a t  Kotzebue i s  assumed t o  be 

2 0  f t .  

Petroleum Development. The e x p l o r a t i o n  and e v e n t u a l  produc-  
t i o n  of pe t ro leum resources i n  t h e  Chukchi Sea would be a i d-  
e d  by an o p e r a t i o n s  base a t  Kotzebue. Po r t  development would 
enhance t h e  e f f e c t i v e n e s s  of such a base .  Normally, o f f s h o r e  

pe t ro leum development i nvo lves  workboats f o r  t r a n s p o r t  of  
p e r s o n n e l ,  equipment, and o t h e r  l o g i s t i c a l  s e r v i c e s .  These 

boats have l e n g t h s  up t o  150 f t .  and loaded d r a f t s  between 
10  and 1 5  f t .  

Onshore Mining. P o t e n t i a l  u s e  of  Kotzebue 's  d e e p d r a f t  port 
f o r  expor t ing  t h e  r e g i o n ' s  minera l s  and c o a l  would  c r e a t e  
s p e c i a l i z e d  b e r t h i n g  demands. Although t h e s e  f u t u r e  bulk 

c a r r i e r s  cannot  be desc r ibed  i n  d e t a i l ,  some g e n e r a l  charac-  

t e r i s t i c s  a r e  p robable .  Minimum s h i p  c a p a c i t i e s  are pre- 

d i c t e d  t o  be about  40 ,000  DWT, and d r a f t  requ i rements  could 
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be 35 t o  45 f t .  Reinforced h u l l s  a r e  l i k e l y  t o  be used t o  

ex tend  t h e  sh ipp ing  season.  

a 

0 

a 

E 
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Design Vessel. P r e s e n t l y ,  t h e  l a r g e s t  v e s s e l  t o  c a l l  a t  
Kotzebue i s  t h e  ocean-going ba rge  w i t h  a loaded d r a f t  of 2 2  

f t .  Th is  a l s o  is t h e  l a r g e s t  v e s s e l  which can be described 

a c c u r a t e l y  f o r  f u t u r e  p o r t  needs.  Although mining u s e s  
e v e n t u a l l y  may r e q u i r e  deepe r- dra f t   vessel.^, port expansion 
t o  p rov ide  f o r  t h e s e  bulk car r ie rs  can a w a i t  be t te r  d e f i n i -  

t i o n  of t h e i r  de s ign  s p e c i f i c a t i o n s .  

The selected des ign  v e s s e l ,  t h e r e f o r e ,  i.s t h e  oceangoing 
b a r g e  w i t h  l e n g t h  of 400 f t . ,  beam of 100 f t . ,  d r a f t  of 2 2  

f t . ,  and c a p a c i t y  of 16,000 DWT. The depth of water a t  t h e  
dock must exceed the v e s s e l  d r a f t  t o  a l low f o r  s a f e t y  c l e a r -  

ance ,  waves, and drawdown caused by unfavorab le  winds. A 

p o r t  depth  of 30 f t .  below mean-lower-low-water (MLLW) i s  
recommended t o  adequa te ly  i n s u r e  v e s s e l  s a f e t y  and f a v o r a b l e  

o p e r a t i n g  c o n d i t i o n s .  

P r o t e c t i o n  Requirements 

Both t h e  p o r t  s t r u c t u r e  and be r thed  boats m u s t  be p r o t e c t e d  

adequa te ly  from d e s t r u c t i v e  f o r c e s  of n a t u r e .  During t h e  

p l ann ing  phase  of t h e  port p r o j e c t ,  p r o t e c t i o n  requi rements  
can be analyzed more g e n e r a l l y  t han  du r ing  the des ign  phase.  

P o t e n t i a l l y  d e s t r u c t i v e  i n f l u e n c e s  on t h e  p o r t ' s  f u n c t i o n a l  
i n t e g r e t y  must be i d e n t i f i e d  and q u a n t i f i e d  i n  enough d e t a i l  

t o  p r o p e r l y  de te rmine  optimum s i t i n g  and eng inee r ing  fea- 
s i b i l i t y .  

Design s t a n d a r d s  f o r  p o r t  p r o t e c t i o n  most ly  d e r i v e  from e x-  
treme oceanographic  c o n d i t i o n s .  These ex t remes  relate  e i t h e r  
t o  s e l e c t e d  r ecu r r ence  i n t e r v a l s  o r  t o  a b s o l u t e  va lues ,  i n  

accordance wi th  accep ted  eng inee r ing  p r a c t i c e .  A d e s c r i p t i o n  

of g e n e r a l  oceanographic  c o n d i t i o n s  a t  Kotzebue appears  i n  a 

p r e v i o u s  r e p o r t  s e c t i o n .  For p lanning  phases ,  t h e  des ign  
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wave i s  estimated t o  be 1 5  f t .  a t  t h e  p o r t ' s  most seaward 

improvement. This  s i g n i f i c a n t  wave h e i g h t  i s  c a l c u l a t e d  

from observed maximum wave h e i g h t s  and from a n a l y s i s  of 

f e t c h  and wind c o n d i t i o n s  expected t o  r e c u r  w i t h i n  a 50 y e a r  

i n t e r v a l .  The s i g n i f i c a n t  wave h e i g h t  normal ly  is used 
i n s t e a d  of maximum wave h e i g h t  s i n c e  expe r i ence  demons t ra tes  

i t s  s u f f i c i e n c y .  

A l t e r a t i o n  of Kotzebue Sound 's  s t i l l-water  l e v e l  by t ides  o r  
by wind s e tup  and setdown a r e  important  de t e rminan t s  of  

f l o o d i n g  p o t e n t i a l  and o p e r a t i o n a l  r e s t r i c t i o n s .  Sou the r ly  
o f  t h e  s h o a l s  f r o n t i n g  Kotzebue, t h e  maximum t i d a l  range is 

e s t i m a t e d  t o  be 3 . 5  f t . ,  and t h e  average d i u r n a l  t i d a l  range 
i s  e s t ima ted  t o  be 2 . 0  f t .  Sea l e v e l  changes due  t o  wind 

f o r c e  a r e  selected as 6 . 0  f t .  The p o r t  des ign  i s  determined 

t o  r e q u i r e  working and acces s  s u r f a c e s  a t  e l e v a t i o n s  a t  

l e a s t  1 0  f t .  above mean-lower-low-water (MLLW) t o  minimize 

f l o o d i n g  p o t e n t i a l .  These s u r f a c e s  a l s o  r e q u i r e  p r o t e c t i o n  

from wave a c t i o n  i n  excess  of 1 o r  2 f t .  t o  a l l e v i a t e  f lood-  

i n g  d u r i n g  an  event  of combined maximums f o r  t i d a l  and se tup 
h e i g h t s .  

Sea ice  c r e a t e s  des ign  c o n s i d e r a t i o n s  i n  a d d i t i o n  t o  sh ip-  

p i n g  season  l i m i t a t i o n s .  The mass movement of ice can cause 
it t o  o v e r r i d e  and p i l e  u p  a t  p o r t  s t r u c t u r e s .  P o r t  appur-  
t enances  must be capable  of w i th s t and ing  r e s u l t a n t  f o r c e s .  

For p l ann ing  purposes ,  t h e  major p o r t  s t r u c t u r e ,  t h e  cause- 
way, i s  expected t o  be more h e a v i l y  impacted by wave f o r c e s  

t h a n  by i c e  f o r c e s .  

Land Requirements 

An a n a l y s i s  of p o t e n t i a l  port. o p e r a t i o n s  and review of o t h e r  

f a c i l i t y  development p l a n s  r e v e a l s  t h a t  a p a r c e l  of  approxi-  
mate ly  120 acres should  accommodate the p r e s e n t  l e v e l  of 

s e r v i c e  a s  w e l l  a s  any an t i c i . pa t ed  growth i n  s e r v i c e s .  I t  is 
normal ly  advantageous t o  a c q u i r e  a l l  land t h a t  u l t i m a t e l y  
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may be r e q u i r e d  f o r  t h e  port o p e r a t i o n .  P : r iva te  i n t e r e s t s  

can be expected t o  develop f a c i l i t i e s  a long  t h e  p e r i p h e r y  of 
the p o r t ,  making f u t u r e  a c q u i s i t i o n  of land much more 

c o s t l y .  This l a n d  can be a p p r o p r i a t e l y  zoned and s o l d  t o  

p r i v a t e  i n t e r e s t s  capable  of developing p o r t  r e l a t e d  f a c i l i -  

t i e s  on t h e  p r o p e r t y .  

The p o r t  l a y o u t  m u s t  p rov ide  f o r  t h e  s e p a r a t i o n  of d i s c r e t e  
f u n c t i o n s  i n  an economical manner whi le  a s s u r i n g  smooth 

t r a f f i c  f low. The por t  uplands w i l l  be d iv ided  i n t o  a con- 
t a i n e r  t e r m i n a l  and mar sha l l i ng  yard ,  a s t a g i n g  area,  and a 
s t o r a g e  a r e a  f o r  break-bulk i tems and mine ra l  c o n c e n t r a t e .  
T r a n s i t  sheds ,  warehouses, t e r m i n a l  b u i l d i n g ,  f i e l d  s t o r a g e  

and d i s t r i b u t i o n  f a c i l i t i e s ,  park ing  a r e a ,  v e s s e l  s t o r a g e ,  
and o t h e r  port  a d m i n i s t r a t i o n  and o p e r a t i o n  r e l a t e d  f a c i l i -  

t i e s  a r e  a l s o  envis ioned .  

Associated F a c i l i t i e s  

T h e  u t i l i t y  network f o r  Kotzebue would probably  n o t  be ex-  
tended  more than  a few miles from t h e  c i t y .  Accordingly,  
f u e l ,  water, e l e c t r i c i t y ,  f i r e  f i g h t i n g .  and communication 

s e r v i c e s  may have t o  be provided on- s i t e .  Nav iga t iona l  a i d s  
w i l l  be necessary .  An unknown is whether or  no t  a road w i l l  
be b u i l t  from Kotzebue, s o u t h e r l y  a long  t h e  e n t i r e  l eng th  of 
Baldwin Pen insu la  ( the  Chicago Creek Road) .  Assuming t h e  

road  i s  b u i l t ,  it w i l l  probably be necessary  t o  c o n s t r u c t  a 
s m a l l  s pu r  road t o  a p o r t  f a c i l i t y  remote from t h e  c i t y .  It  

i s  a l s o  p robab le  t h a t  f a c i l i t y  o p e r a t o r  housing m u s t  be pro-  
v ided  a t  such a s i t e .  

Subport  

The t ranssh ipment  subpor t  w i l l  r e q u i r e  approximately  20 

a c r e s  of  l and .  A s  env i s ioned ,  t h e  subpcrrt would be a r e l a -  

t i v e l y  s m a l l  f a c i l i t y  of s u f f i c i e n t  a r e a  t o  s t o r e  and handle  

f u e l ,  break- bulk cargo ,  and r i v e r  barges  and t u g s ,  and t o  
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provide space for administrative buildings and vehicle park- 
ing. A small marshalling yard will be required. Some pri- 
vate sector facilities probably would be built to service 
the subport, and lease space would be provided for this pur- 
pose. 

5.2 D E S I G N  CONSTRAINTS 

Design constraints generally relate to environmental or geo- 
technical considerations. The public's paramount interest 
in preventing projects with unacceptable features or impacts 
causes most design constraints to be defined by law or 
government regulations. As such, construction of a deepwater 
port to serve the City of Kotzebue will require a variety of 
Federal and State regulatory permits. Permit application 
lead times will be significant considerations in planning 
and scheduling the complex sequence of survey, design, and 
construction activities required for project development. 

Federal and State regulatory requirements which potentially 
apply to any Alaskan port construction project are shown in 
Table 8-5.1. Most of these are probably applicable to con- 
struction of Kotzebue's port, but specific permits and stip- 
ulations will depend on design features and construction 
schedules submitted with permit applications for agency re- 
view. 
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WWOR REGULATORY REQ UIRWEMS 
FOR ALASKAN PORTS 

REGULATORY M I N I S T E R I N G  
DESCRIPTION 

Clean Water A c t ,  Section 404s 
Discharge of Dredged or F i l l  
Mater ia l  i n t o  U.S. Waters 

Rivers and Harbors A c t ,  
Sect ion 10: S t ruc tu res  or 
Work I n  or Affect ing Navigable 
Waters 

National Environmental Pol icy 
A c t :  Environmental Impact 
Statement 

National Po l lu t an t  Discharge 
Elimination system (NPDES) 

Clean A i r  A c t %  Prevention of 
S i g n i f i c a n t  Deterioration 

O i l  S p i l l  Prevention, Contain- 
ment ,  .and Countermeasure (SPCC) 
Plans 

Corps of Engineers 

Corps of Engineers 

Corps of Engineera 

U.S. Environmental 
Protection Agency 

U.S. Environmental 
Protection Agency 

U.S. Environmantal 
Pro tec t ion  Agency 

Permit  required f o r  any dredged or 
f i l l  material placed i n  U.S. waters, 
inc luding  wetlands. 

P e d t  required for any work or 
placement of s t r u c t u r e s  in U . S .  
waters. 

Granting of  the above Sec t ion  404 
and Sec t ion  10 pewits may be deter- 
mined by t h e  District Engineer to  be 
a major Federal  action which could 
s i g n i f i c a n t l y  affect t h e  human envi- 
ronment, t hus  warranting an EIS. 

Pewit required f o r  any a c t i v i t y  or 
waste water system which discharges 
i n t o  a waterway. 

P e w i t  required f o r  new-source d i s-  
charge of a i r  po l lu t an t s .  

Plans required f o r  por t- re la ted  f u e l  
storage and d i s t r i b u t i o n  f a c i l i t i e s .  
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TABLE 13-5.1 (cont'd) 

REGULATORY ADMINISTERING . 
REQUIRWENT AGENCY DESCRIPTION 

Endangered Species A c t  

Vegetative Mineral Material 

Fish and Wild l i fe  CoordinatLJn 
A c t  

C e r t i f i c a t e  of Consistency v i t h  
Alaska Coastal  Hanagement Program 
and Federal  Coastal  Zone Manage- ,In 

tn ment  A c t  . 
-. 

S t a t e  401 Water Qual i ty  C e r t i f i -  
c a t e  of Reasonable Assurance 

A i r  Qua l i ty  Control Permit t o  
Open Burn 

A i r  Qual i ty  C o n t r o l  P e r m i t  t o  
Operate 

U.S. Fish and Wi ld l i f e  
Serv ice  

U.S. Bureau of Land 
Management 

U.S. Fish  and Wildl i -J  
Service1 National 
Marine F i s h e r i e s  Service 

Of f i ce  of t h e  Governor, 
Division Of Pol icy 
Development and Planning 

Alaska Department o f  
E n v i r o m i i t a l  Coriser- 
vation 

Alaska Department of 
Environmental Conser- 
vat ion  

Alaska Department of 
Environmental Conser- 
vat ion  

Requires review o f  project to deter-  
mine any poten t ia l  impact on endan- 
gered species (none an t i c ipa t ed ) .  

Permit required for obta in ing  g rave l ,  
sand, or rock from public lands.  

Both agencies w i l l  cooperate with t h e  
Corps of Engineers i n  Sect ion 404 and 
Section 10 reviews. 

Review requi red  for consistency de- 
termination. I f  no approved l o c a l  
program i n  effect, s t a t e  of Alaska 
s tandards  apply. 

Certifies compliance wi th  S t a t e  of 
Alaska water q u a l i t y  s tandards  dur ing  
work, d i scharge  of substances,  or 
placement of s t r u c t u r e s  in waters. 

P e w i t  requi red  to burn d e b r i s ,  brush, 
litter, construction waste, etc. 

Pewit  requi red  to l i m i t  a i r  c o n t m i n -  
an ts .  
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TAB= B- 5.1 (cont'd) 

REGULATORY ADMINISTERING 
REQUIREHEN" AGENCY DESCRIPfION 

Pe rmi t  to  Interfere with Salmon . Alaska Department of Permit for any a c t i v i t y  which may 
Spawning Streams and Waters Environmental Conser- obstruct, d i v e r t ,  p o l l u t e ,  dam, 

va t ion  bar r icade ,  conserve, impound, o r  
render t h e  waters inaccess ib le  or 
uninhabi table  for salmon. 

Plans requi red  for s to rage  f a c i l i -  
t ies of 10,000 gallons or mre of 

O i l  Discharge Contingency Plans Alaska Department of 
Environmental Conser- 
vat ion  petroleum products. 

Alaska Department of 
Environmental Conser- tox ic  or hazardous material. 
va t ion  

Disposal of Hazardous waste Permit required for d i sposa l  of any 

91 
Ln 
m Surface Oil ing Permit Alaska Department o f  

Environmental Conser- a t  project. 
va t ion  

Permit required for o i l i n g  any roads 

Anadromous Fish Protect ion Permi t  Alaska Department of Permit required for any work in a 
Fish and Game l i s t e d  anadromous f i s h  r i v e r ,  lake, 

or stream. 

Leasing of Lands Other Than for 
the  Extract ion of  Natural 
Resources short- term period. This also app l i e s  

Alaska  Department of 
Natural Resources 

Lease requi red  for exclus ive  use of 
State-owned lands for a long- or 

to t ide lands  and submerged lands.  

Land Use Pe rmi t  Alaska Department o f  Permit required for temporary non- 
Natural  Resources exclusive use of S t a t e  t i de lands  and 

uplands. 
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TABLE B-5.1 (aont'd) 

REGULATORY ADMIMISTERING 
REQUIREMENT AGENCY DESCRIPTION 

flaterial  Sa le  

P e r m i t  for Bridges over 
Navigable Waters 

Alaska Department of Required to obtain rock, gravel ,  or 
Natural Resources sand from State  land. 

U.8. Coast Guard Permit required for building a temp- 
orary or permanent bridge or cause- 
way over navigable waters. 
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Favorab le  deepwater port s i t e s  f o r  s e r v i n g  Kotzebue m u s t  
l o g i c a l l y  be on Baldwin Peninsu la ,  s i n c e  t h e  p o r t  m u s t  be 

r e a d i l y  accessible from both land  and water t r a n s p o r t a t i o n  

r o u t e s .  Three s i t e s  are i d e n t i f i e d  on Baldwin Peninsu la  

which allow comparison of g e n e r a l ,  a s  w e l l  as s p e c i f i c  p o r t  

s i t i n g  c h a r a c t e r i s t i c s .  The a l t e r n a t i v e  deepwater p o r t  

s i t e s  a r e  shown i n  F igure  B-6.1, and a r e  l a b e l e d  as 1) C i t y  
S i t e ,  2 )  Cape Blossom S i t e ,  and 3 )  Isthmus S i t e .  

These t h r e e  g e n e r a l  s i t es  are s e l e c t e d  because each e x h i b i t s  

unique a t t r i b u t e s  whi le  r e t a i n i n g  some p o t e n t i a l  f o r  best 
s a t i s f y i n g  Kotzebue's f u t u r e  port requirements .  The Ci ty  

S i t e  o f f e r s  o p p o r t u n i t i e s  t o  r e t a i n  c l o s e  prox imi ty  t o  
e x i s t i n g  port  users  and maximum use  of p r e s e n t  f a c i l i t i e s .  

T h e  Cape Blossom S i t e  appears  t o  be t h e  c l o s e s t  a r e a  t o  
Kotzebue wi th  u n r e s t r i c t e d  acces s  t o  deepwater.  The Isthmus 

S i t e  has  p o t e n t i a l l y  reasonable  acces s  t o  deepwater and 
o f f e r s  the best oppor tun i ty  f o r  development of a nearby 
t r ans sh ipmen t  f a c i l i t y  ( subpor t )  on Kobuk Lake. 

.Desc r ip t ions  of each s i t e ' s  c a p a b i l i t y  t o  f u l f i l l  p r e s c r i b e d  

d e s i g n  c r i t e r i a  a r e  provided i n  t h e  fo l lowing  r e p o r t  sec-  
t i o n s .  These s e c t i o n s  are fol lowed by a summary comparison 

o f  s i t e  advantages  and d i sadvantages .  

6.1 DEEPWATER PORT AT C I T Y  

To accommodate t h e  des ign  v e s s e l  wi th  22 f t .  d r a f t ,  a cause- 
way o r  dredged channel  must extend w e s t e r l y  from t h e  e x i s t -  
i n g  c i t y  dock, see Figure  8-6.2, t o  some p o i n t  about  1 3  

miles  o f f s h o r e .  The e x i s t i n g  land f a c i l i t i e s  (see Photos 1 

and 2 )  a r e  capable  of suppor t ing  p r e s e n t  needs b u t  a r e  i n -  

s u f f i c i e n t  f o r  p r o j e c t e d  demands. Based upon p rev ious  s t u-  

d i e s ,  s u i t a b l e  expansion a r e a s  art? u n a v a i l a b l e  ( R e f .  5 0 ) .  

Adjacent  land i s  used  f o r  r e s i d e n t i a l ,  b u s i n e s s ,  and o t h e r  
urban purposes .  
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T h e  C i t y  p o r t  a r e a  i s  l o c a t e d  on lands  t h a t  a r e  f a i r l y  w e l l  

p r o t e c t e d  from f lood ing .  
a r e  i n  t h e  100-year f l ood  p l a i n .  

Only t h e  dock and mar sha l l i ng  a r e a  

The l a r g e  t ank  farm f o r  bulk petroleum s t o r a g e  i s  a s a f e t y  

concern t o  a d j a c e n t  land u s e r s .  A l a r g e ,  u n c o n t r o l l e d  f i r e  

would be c a t a s t r o p h i c  t o  t h e  C i t y .  However, t h e  p o r t  f a c i -  
l i t i e s  are convenient  t o  bus ines ses  and r e s i d e n t s  and t o  

s e c u r i t y  and p a t r o l l i n g  e f f o r t s .  

Developing a deepwater p o r t  w i t h i n  t h e  C i t y  wouls impinge 

upon soc ia l  and b i o l o g i c a l  va lues .  A p r i n c i p a l  concern is  
p o t e n t i a l  adverse  impacts upon salmon mig ra t ions  and s u b s i s -  
t e n c e  f i s h i n g .  E i t h e r  a causeway o r  dredging a c t i v i t y  a t  

t h i s  l o c a t i o n  near  t h e  e n t r a n c e  t o  Hotham I n l e t ,  and s u b-  

s e q u e n t l y  t h e  Noatak, Kobuk, and Selawik Rivers ,  might i n-  

h i b i t  s u c c e s s f u l  f i s h  mig ra t ion .  The causeway d i v e r t s  f i s h  
o f f s h o r e ,  and dredging c r e a t e s  t u r b i d i t y  and n o i s e .  Dredging 

i s  p r e d i c t e d  t o  occur  annua l ly  f o r  main ta in ing  p r o j e c t  

depths. 

The Kotzebue a i r p o r t  is l o c a t e d  nearby and i n t e r a c t s  w e l l  
w i t h  t h e  p o r t  s i t e .  However, t h e  connec t ing  r o u t e  r u n s  
through t h e  C i t y  caus ing  some t r a f f i c  problems. The poten-  

t i a l  f o r  a i r p o r t  expansion o r  nearby r e l o c a t i o n  i s  p re sen ted  
i n  S e c t i o n  8.0.  The p o t e n t i a l  f o r  developing an i n t e r a c t i v e  

s u b p o r t  f o r  t ranssh ipment  purposes i s  p re sen ted  i n  Sec t ion  

6 . 5 .  

6 . 2  DEEPWATER PORT AT CAPE BLOSSOM 

From Cape Blossom, t h e  s h o r e l i n e  runs  n o r t h e r l y  t o  Kotzebue 
and e a s t e r l y  towards t h e  Baldwin I?eninsula is thmus.  To the 

west of Cape Blossom, f a r  o f f s h o r e  dep ths  remain l e s s  than  

20 f e e t ,  a p p a r e n t l y  r e p r e s e n t i n g  t h e  so i r ther ly  l i m i t  of an 

expans ive  subsea d e l t a  ex tending  from Hotham I n l e t .  T o  t h e  
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s o u t h  of Cape Blossom, t h e  sea bottom i s  g e n t l y  s l o p i n g  w i t h  

no appa ren t  channe l ing .  Depths of 30 f e e t  occur  about  6400 

f e e t  from sho re .  
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The most feasible o f f s h o r e  p o r t  c o n f i g u r a t i o n  may be a 
causeway ex tending  s o u t h e r l y  t o  a 25- foot water depth wi th  
a n  immediate ( o r  f u t u r e )  dredged acces s  channel  of  30- foot 
dep th  ( s e e  F igure  B-6.3). By t h i s  method, t h e  causeway 
l e n g t h  would be reduced t o  about  4000 f ee t ,  and l i t t l e  main- 
tenance  dredging  would be expected due t o  t h e  c h a n n e l ' s  o f f -  
s h o r e  d i s t a n c e  and dep th .  

Although l i t t o r a l  d r i f t  ( t h e  movement of sediments  by near-  
s h o r e  w a t e r s )  i s  predominant ly  t o  t h e  no r th  a long  Baldwin 
Pen insu la ,  t h e r e  a r e  s u s p i c i o n s  t h a t  sediments  a r r i v i n g  from 
t h e  sou th  of Cape Blossom a r e  d i v e r t e d  o f f s h o r e  by t h e  pro- 
j e c t i n g  land  form. This  minimizes t h e  causeway's  p o t e n t i a l  
e r o s i o n a l  e f f e c t s ,  s ince  t h e  p o r t  s t r u c t u r e  on ly  exaggera tes  
a n a t u r a l  c o n d i t i o n .  

The land  form a t  Cape Blossom i s  d i s t i n g u i s h e d  by a prom- 
i n e n t  h i l l ,  about  130 f e e t  h igh  (see Photos 3 and 4 ) .  The 
s h o r e l i n e  running t o  the e a s t  of Cape Blossom i s  c h a r a c t e r-  
i z e d  by h i g h  b l u f f s  receed ing  g r a d u a l l y  t o  h e i g h t s  of on ly  a 
f e w  fee t  ( s e e  Photos 5 and 6 ) .  The b l u f f  disappears com- 

p l e t e l y  about  1q2 mi les  e a s t e r l y  of Cape Blossom, where a 

stream a r e a  w i t h  l i m i t e d  g r a v e l  d e p o s i t s  is ev iden t .  

Much more than  1 2 0  a c r e s  of gent1.y s l o p i n g  uplands is a v a i l -  
a b l e  f o r  onshore  p o r t  development. Seaward acces s  t o  the 

l a n d  is p o s s i b l e  over  b l u f f s  of about  1 5  f o o t  h e i g h t ,  There- 

fore,  the land i s  p r o t e c t e d  from f l o o d i n g  and i s  o r i e n t e d  
f o r  good d ra inage .  F a c i l i t y  s i t i n g s  can be se t  w e l l  back 
from the  b l u f f  f ace .  A schemat ic  l ayou t  i s  p re sen ted  i n  
F igu re  B- 6 . 4 .  

0 
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PHOTO 3 .  CAPE BLOSSOM FROM WESTWARD Sl l jE 
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PIiOTO 4 -CAPE BLOSSOM FROM NORTHWARD SIDE 
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PHOTO 5. BLUFFS ALONG SOUTHERN CAPE BLOSSOM 

PkIOTO 6 -GRAVEL DEPOSlTS EASTERLY OF CAPE BLOSSOM 
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FIGURE 6-6.4 CAPE BLOSSOM SITE, SCHEMATIC LAYOUT 
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Road c o n s t r u c t i o n  is r e q u i r e d  between Kotzebue and Cape 
Blossom. A s  d e p i c t e d  i n  Figure  B-6.3, one a l t e r n a t i v e  
a l ignment  for the  Chicago Creek Road pas ses  c l o s e  t o  Cape 
B l o s s o m .  The d i s t a n c e  between Kotzebue and Cape B l o s s o m  i s  

approximate ly  1 2  m i l e s .  

Land ownership a t  Cape Blossom i s  confused by m u l t i p l e  
claims. Review of p r o p e r t y  s t a t u s  r eco rds  and o t h e r  a v a i l -  
a b l e  land s t a tus  in format ion  shows t h a t  l ands  around Cape 
Blossom have been s e l e c t e d  by e i t h e r  the Kik i tagruk  I n u p i a t  
Corpora t ion  ( K I C )  or NANA. The township n o r t h  of Cape Blos- 

som h a s  been t o p  f i l e d  by t h e  S t a t e  of Alaska. The subpor t  
s i t e  a s s o c i a t e d  wi th  Cape Blossom has  been selected by K I C .  

Some environmental  concerns are a s s o c i a t e d  wi th  a port  de- 
velopment a t  Cape Blossom. Impacts upon A r c t i c  Char a r e  
p o s s i b l e  s i n c e  they  mig ra t e  c l o s e  a long  shore .  However, t h e  
causeway would be remote from spawning s t reams  and n a t u r a l  
a c c e s s  channe ls  t o  such s t reams .  S e a l s  a r e  hunted i n  t h i s  
a r e a  f o r  s u b s i s t e n c e .  P o t e n t i a l  impacts a r e  unknown, b u t  

seem t o  be minimal. Likewise,  b i r d s  u t i l i z e  t h e  Cape Blos- 
som a r e a ,  b u t  t h e  h a b i t a t  va lue  is n e i t h e r  unique o r  r a r e  
f o r  Baldwin Pen insu la .  Cape Blossom does n o t  appear  t o  be a 
p a r t i c u l a r l y  v a l u a b l e  s i t e  f o r  r e i n d e e r  h e r d i n g  or f eed ing .  

Adequate and s u i t a b l e  l ands  for a i r p o r t  development are 

a v a i l a b l e  a d j a c e n t  t o  t h e  p o r t  s i t e .  Desc r ip t ions  of poten-  
t i a l  a i r p o r t  development a r e  conta ined  i n  report Sec t ion  
8 .0 .  

I f  a deepwater p o r t  i s  l o c a t e d  a t  Cape Blossom, a t r a n s -  
shipment subpor t  on Kobuk Lake i s  possible about  1 2  m i l e s  

e a s t e r l y  of t h e  deepwater port .  This d i s t a n c e ,  and o t h e r  
c h a r a c t e r i s t i c s  of such a subpor t ,  are f u r t h e r  d e t a i l e d  i n  
r e p o r t  S e c t i o n  6 .5 .  
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6.3 DEEPWATER PORT AT ISTHMUS 
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T h e  Kotzebue Sound s h o r e l i n e  a t  t h e  Isthmus S i t e  g e n e r a l l y  

i s  o r i e n t e d  a long  a nor thwes t- southeas t  a x i s .  Offshore  

dep ths  g r a d u a l l y  i n c r e a s e  t o  30 f e e t  a t  a d i s t a n c e  of 

approximate ly  7600 f e e t  from t h e  beach. N o  n a t y r a l  channe ls  

o r  sand bars appear  t o  be p r e s e n t .  Nor the r ly  f lowing lit- 

to ra l  d r i f t  predominates  a t  the isthmus.  The s h o r e l i n e  

appea r s  t o  be e rod ing  a s  a r e s u l t  of s p a l l i n g ,  wave a c t i o n ,  

i c e  a b r a s i o n ,  and over land  dra inage .  

A deepwater p o r t  can be developed a t  t h e  Isthmus by con- 
s t r u c t i n g  a causeway w e s t e r l y  6000 f e e t  t o  a wate r  depth  of 

25 f ee t  (see Figure  8-6.5). The p o r t ' s  des ign  depth of 30 

f e e t  t h e n  can be a t t a i n e d  by dredging a channel  t o  t h e  dock. 

The n o r t h  s ide  of the causeway would be exposed t o  l a r g e  
waves, b u t  t h e  sou th  s i d e  would exper ience  waves of dimin- 

ished h e i g h t  and f requency.  The causeway would  t end  t o  
a c c e l e r a t e  e r o s i o n  on n o r t h e r l y  sho res  f o r  a d i s t a n c e  of 

about 3 miles.  

Onshore lands  have r a t h e r  i r r e g u l a r  g r a d i e n t s  and q u i c k l y  

r i se  t o  e l e v a t i o n s  of 50 t o  100 f e e t  (see Photos 7 and 8 ) .  

S u f f i c i e n t  a r e a s  are a v a i l a b l e  f o r  land based f a c i l i t i e s ,  
but seaward a c c e s s  ( e s p e c i a l l y  for loaded v e h i c l e s )  is h a m-  

pered by h igh  b l u f f s .  A schemat ic  l ayou t  of t h e  p o r t  s i t e  

i s  shown i n  F igure  B-6.6. 

The l ands  i n  t h e  is thmus area have been s e l e c t e d  by K I C  wi th  
NANA and t h e  S t a t e  each having t o p  f i l e d .  

An a c c e s s  r o u t e  between the Isthmus S i t e  and Kotzebue re-  

q u i r e s  a road l eng th  g r e a t e r  than 24 m i l e s .  A l l  a l t e r n a t i v e  
a l i gnmen t s  of t h e  Chicago Creek Road t r a v e r s e  t h e  isthmus 

a r e a .  One of t h e  a l ignments  has  been dep ic t ed  i n  F igure  
B-6.5. 

e 
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FIGLIRE 0-6.6 ISTHMUS SITE. SCHEMATIC LAYOUT 
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N o  severe impacts upon f i s h ,  marine mammels, o r  b i rds  a re  
expected from por t  development a t  the  Isthmus S i t e .  The 
causeway's physical  projec t ion from the  shore l ine  seems t o  
induce p o t e n t i a l  impacts on longshore f i s h  migrations, but 
t h e  h a b i t a t  area i s  not c r i t i c a l  a t  t h i s  Baldwin Peninsula 
l oca t i on .  

Su f f i c i en t  areas  a re  located nearby fo r  p o t e n t i a l  develop- 
ment of an a i r p o r t  and Kobuk Lake subport.  Both of these  
f a c i l i t i e s  a r e  described within other  repor t  sec t ions .  

6 . 4  COMPARISON OF DEEPWATER PORT SITES 

Comparing offshore  c h a r a c t e r i s t i c s ,  the  Cape Blossom S i t e  
has c l ea r  advantages. Shipping access t o  the  30 foo t  depth 
i s  w i t h i n  6400 f e e t  of shore, compared t o  7600 f e e t  a t  the  
Isthmus S i t e ,  and 1 3  miles a t  the  C i t y  S i t e .  Unlike o ther  
s i tes ,  Cape Blossom a l s o  appears t o  have s u b s t a n t i a l l y  less 
impact upon l i t t o r a l  d r i f t  and erosion p o t e n t i a l .  

The land form a t  Cape Blossom i s  qu i t e  conducive t o  de- 
velopment. The topography exh ib i t s  gent le  slopes and con- 
venient  seaward access,  while avoiding flood p o t e n t i a l .  Land 
a t  the  Isthmus S i t e  seems too high fo r  opera t ional  advan- 
tage .  Land within the  C i t y  of Kotzebue i s  not ava i lab le  i n  
s u f f i c i e n t  pa rce l  s i z e .  

The C i t y  S i t e  i s  adjacent  t o  the  p r inc ipa l  users  of the  
p o r t ,  while Cape Blossom i s  12 miles from Kotzebue, and the  
I s t h m u s  S i t e  i s  more than 24 miles from Kotzebue. Access 
roads a r e  poss ib le  fo r  e i t h e r  s i t e .  

Environmental impacts seem most adverse a t  the  City S i t e ;  
p r imar i ly  because it i s  adjacent  t o  the  Hotham I n l e t  en- 
t r a n c e  t o  Kotzebue Sound. Fish migrations may be fu r the r  
impaired by t h e  extremely long causeway length. N o  unaccep- 
t a b l e  impacts a r e  predicted a t  the  Cape Blossom o r  Isthmus 
S i t e s .  
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The Isthmus S i t e  c e r t a i n l y  has  t h e  b e s t  p rox imi ty  t o  poten-  

t i a l  development of a Kobuk Lake subport .  A l l  t h r e e  s i t e s  

can accommodate nearby a i r p o r t  development, a l though  t h e  

C i t y  S i t e  r e q u i r e s  a cross- town connec t ion  road.  

6 . 5  SUBPORT FACILITY S I T ' I N G  

B 

D 

D 

D 

Approximately 25 p e r c e n t  of a l l  cargo a r r i v i n g  a t  t h e  Kotze- 
bue P o r t  i s  t r a n s s h i p p e d  t o  o u t l y i n g  v i l l a g e s .  Approximately 
7 1  p e r c e n t  of t h e  cargo i s  l i q u i d  f u e l  (Ref.  7 ) .  A r c t i c  

L igh te rage  owns and o p e r a t e s  t h e  Kotzebue P o r t  and barges  

t r a n s s h i p p e d  cargo  t o  o u t l y i n g  v i l l a g e s .  I f  the  subpor t  

were r e l o c a t e d ,  it would probably f u n c t i o n  much l i k e  t h e  

p r e s e n t  f a c i l i t y .  P r e f e r r a b l y ,  t h e  s i t e  would be c l o s e r  t o  

t h e  v i l l a g e s  t han  t h e  p r e s e n t  s i t e  and have s u f f i c i e n t  d r a f t  

t o  accommodate r i v e r  barges ,  be a c c e s s i b l e  by road,  and be 

s e c u r e .  D e t a i l e d  e v a l u a t i o n s  of t h e  s i t e  would be r e q u i r e d  
pr ior  t o  s e l e c t i o n  of an exac t  l o c a t i o n  f o r  t h e  subport.  

E x i s t i n g  Por t /Subpor t .  The f a c i l i t y  now be ing  used as a 
p o r t / s u b p o r t  i s  t h e  c i t y  dock l o c a t e d  i n  Kotzebue. Cargo i s  
t r a n s s h i p p e d  us ing  c ranes ,  f o r k l i f t s ,  and o t h e r  equipment. 

River  ba rges  are not  r e s t r a i n e d  by the sha l low depths  a t  t h e  

dock. The f a c i l i t y  i s  l o c a t e d  a d j a c e n t  t o  developed land 

w h i c h  has a very mixed  use ,  rang ing  from i n d u s t r i a l  t o  resi-  
d e n t i a l .  The s i t e  i s  of l i m i t e d  s i z e  and expansion would be 
d i f f i c u l t  and c o s t l y .  Use of t h e  p o r t  on a day t o  day b a s i s  
by r e s iden t s  appears t o  be minimal. A t  t h e  p r e s e n t  l e v e l  of 

a c t i v i t y ,  t h e  port/subport does no t  cause  e x c e s s i v e  d i s r u p-  
t i o n ,  excep t  p o s s i b l y  a t  peak o f f l o a d i n g  times. The p r e s e n t  

f a c i l i t y  i s  f a i r l y  easy t o  secure and moni tor  as t h e  Arctic  
L i g h t e r a g e  o f f i c e s  a r e  immediately a d j a c e n t  t o  t h e  p o r t .  
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Cape Blossom Subpor t .  The subpor t  l o c a t e d  on t h e  Kobuk Lake 
s i d e  of B a l d w i n  Pen insu la ,  which has  been i d e n t i f i e d  f o r  

p o s s i b l e  development i n  conjunc t ion  wi th  t h e  Cape Blossom 
p o r t  i s  probably  a c c e s s i b l e  by wate r  a l though  no f i e l d  

v e r i f i c a t i o n  h a s  been made (see Figures  B-6.3 and 6 . 4 ) .  The 

d i s t a n c e  s e p a r a t i n g  the port and subpor t  would be about 1 2  

D m i l e s  a long  a p r e s e n t l y  r o a d l e s s  c o r r i d o r .  The land d i s t a n c e  

t o  t h e  v i l l a g e s  a long t h e  i n l a n d  r i v e r s  w o u l d  be cons ide r-  

a b l y  reduced  by a subpor t  a t  th i s  l o c a t i o n .  Res iden ts  of 
r i v e r  v i l l a g e s  who come downriver t o  p i ck  u p  goods would 

probably  no t  f i n d  t h a t  t h e  prox imi ty  of t he  subpor t  t o  t h e  
v i l l a g e  a g r e a t  advantage,  as  they  g e n e r a l l y  would come t o  

Kotzebue anyway. The i d e n t i f i e d  s i t e  i s  close t o  a t  l e a s t  
one a l t e r n a t i v e  a l ignment  of t h e  Kotzebue t o  Chicago Creek 

road  be ing  s t u d i e d  by DOT ti PF. The sur rounding  land i s  un- 
developed.  

The s i t e  i s  no t  c o n s t r i c t e d  by sur rounding  developments and 

cou ld  be b u i l t  r e l a t i v e l y  q u i c k l y .  Some b u s i n e s s e s  may be 

a t t r a c t e d  t o  t h e  a r e a  by development. The remote l o c a t i o n  of 

t h e  s i t e  would cause  a major s e c u r i t y  problem. The s i t e  
does n o t  appear  t o  have any unique o r  se : r ious  environmental  

problems. 

I s t h m u s  Subport .  The subpor t  i d e n t i f i e d  f o r  p o s s i b l e  de- 

velopment i n  con junc t ion  w i t h  a por t  and a i r p o r t  a t  t h e  

narrow p o r t i o n  of Baldwin Pen insu la  p rov ides  an oppor tun i ty  
t o  combine s e v e r a l  t r a n s p o r t a t i o n  f u n c t i o n s  i n  one a r e a  ( s e e  

F i g u r e s  B-6.5 and 6 . 6 ) .  The o v e r r i d i n g  concern of a develop-  

ment a t  t h i s  s i t e  i s  the d i s t a n c e  t o  Kotzebue. However, t h e  
s i t e  i s  f a i r l y  c l o s e  t o  i n l a n d  v i l l a g e s .  It  i s  probable  

t h a t  a s i t e  w i t h  s u f f i c i e n t  water dep ths  can be found i n  t h e  

a r e a  i d e n t i f i e d .  The land has  been n a t i v e  selected and u s e  
o f  t h e  s i t e  a s  a subpor t  is probably no t  incompat ib le  s i n c e  

t h e  area is undeveloped and used p r i m a r i l y  f o r  subsis tence  
pu rposes .  The s i t e  could r e a d i l y  accommodate a subpor t  and 
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could  be r e a d i l y  expanded i f  r e q u i r e d .  The e x i s t e n c e  of a 

s u b p o r t ,  i n  con junc t ion  w i t h  t h e  p o r t  and a i r p o r t  would pro-  
bab ly  a t t r a c t  bus ines s  and i n d u s t r y .  Due t o  i t s  g r e a t  d i s-  

t a n c e  from Kotzebue, it i s  probable  t h a t  a new s a t e l l i t e  
community might develop i n  t h e  a r e a .  S ince  t h e  subpor t  would 

p robably  be c o n s t r u c t e d  i n  coo rd ina t ion  w i t h  t h e  p o r t  and 
a i r p o r t ,  s u f f i c i e n t  a c t i v i t y  may be genera ted  i n  t h e  a r e a  t o  
minimize s e c u r i t y  problems normally a s s o c i a t e d  w i t h  a de- 

velopment i n  a remote l o c a t i o n .  No unusual  environmental  
problems have been i d e n t i f i e d  a t  t h i s  s i t e .  

S i t e  Comparison. The C i t y  dock c u r r e n t l y  s e r v e s  as a port 
and subpor t .  I t  i s  l o c a t e d  i n  Kotzebue and i s  c l o s e  t o  t h e  
a i rpor t .  The a l t e r n a t e  s i t e s  a r e  much f u r t h e r  from Kotzebue 
b u t  are c l o s e r  t o  t h e  u p r i v e r  v i l l a g e s .  A major f u n c t i o n  of 
t h e  subport i s  t h e  hand l ing  of f u e l .  A t  t h e  Isthmus S i t e ,  
f u e l  could be r e a d i l y  t r a n s f e r r e d  from an  oceangoing barge 
t o  a r i v e r  ba rge  v i a  a s h o r t  p i p e l i n e .  P i p e l i n e  c o n s t r u c t i o n  
from Cape Blossom t o  the i d e n t i f i e d  subpor t  s i t e  would be 

c o s t l y .  While s i t e  c a p a c i t y  i s  l i m i t e d  a t  the p r e s e n t  s i t e ,  
it appears  tha t  t h e  C i t y  dock can handle  the normal volume 
o f  ca rgo  t o  t h e  v i l l a g e s  f o r  s e v e r a l  y e a r s  t o  come. The 
a l t e r n a t e  s i tes  could r e a d i l y  accommodate any d e s i r e d  l e v e l  
o f  expansion.  A subport a lone  w o u l d  probably no t  c r e a t e  
major economic development o p p o r t u n i t i e s .  An isolated sub- 
p o r t ,  such as  t h e  Cape Blossom a l t e r n a t i v e  would be very 
d i f f i c u l t  t o  s ecu re .  
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W i t h  t h e  increase  i n  v a l u e  i n  n e a r l y  a l l  m ine ra l s  i n  t h e  p a s t  
s e v e r a l  y e a r s ,  i n t e r e s t  i n  m i n e r a l  d e v e l o p m e n t  h a s  i n c r e a s e d .  
L i m i t e d  g o l d  d r e d g i n g  o p e r a t i o n s  are  now underway  i n  t h e  

h i l l s  s u r r o u n d i n g  C a n d l e ,  f o r m e r l y  a major g o l d  p r o d u c i n g  
a r e a .  Two major m i n e r a l  d i s t r i c t s ,  t h e  S h u n g n a k  and t h e  Ked 

Dog/Lik  d i s t r i c t s ,  h a v e  emerged  i n  t h e  a r e a .  

T h e  ShungnaK D i s t r i c t  is  e s t i m a t e d  t o  c o n t a i n  $9 b i l l i o n  
w o r t h  o f  copper, l e a d ,  zinc: ,  s i l v e r ,  and  g o l d . ( a t  1980  

p r i c e s ) .  T h e  o n l y  r e c e n t  a c t i v i t y  i n  t h e  a r ea  h a s  b e e n  
e x p l o r a t o r y .  High o p e r a t i n g  and  t r a n s p o r t a t i o n  cos ts  and 
r i g h t s - o f - w a y  and access d i f f i c u l t i e s  h a v e  h a m p e r e d  m i n e r a l  
d e v e l o p m e n t  i n  t h e  area.  

T h e  Rea Dog/Lik  d i s t r i c t ,  i n  t h e  D e l o n y  M o u n t a i n s  8 5  miles 
n o r t h e a s t  o f  K i v a l i n a ,  shows  promise of a c t u a l  d e v e l o p m e n t  
b e g i n n i n g  i n  1983.  M a s s i v e  d e p o s i t s  of l e a d ,  z i n c ,  and  
s i l v e r ,  a l o n g  w i t h  b a r i t e  d e p o s i t s ,  a r e  p r e s e n t .  
Cominco- American L t d . ,  G e n e r a l  C r u d e  O i l ,  and  NANA 
D e v e l o p m e n t  C o r p o r a t i o n  h a v e  t h e  p r i nc ip ' a l  m i n e r a l  i n t e r e s t s  

i n  t h e  d i s t r i c t ;  i t  is b e l i . e v e d  N A N A  w i l l  move t o  d e v e l o p  

these  r e s o u r c e s .  

G i v e n  t h e  l i k e l i h o o d  of i n c r e a s e d  s h i p p i n g  t r a f f i c  a s  a 

r e s u l t  o f  m i n e r a l  d e v e l o p m e n t  a c t i . v i t i e s  a t  Red Dog,  p o r t  
a l t e r n a t i v e s  n e a r  K i v a l i n a  a re  b e i n g  s e r i o u s l y  s c r u t i n i z e d  
( s e e  F i g u r e  8 - 6 . 7 ) .  The  se lec ted  s i t e  w i l l  b e  d e v e l o p e d  a s  
a n  i n d u s t r i a l  p o r t  s e r v i n g  t h e  m i n i n g  company and i ts  
p e r s o n n e l .  P ro jec t  p l a n n i n g  is  a p p a r e n t l y  w e l l  u n d e r w a y ,  a n a  
i t  a p p e a r s  t h a t  a m i n i n g  p o r t  a t  K i v a l i n a  w i l l  be c o m p l e t e d  
b e f o r e  a g e n e r a l  c a r g o  por t  n e a r  K o t z e b u e .  
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* ALTERNATIVE SITES 

FIGURE 8-6.7 COMINCO/NANA MINING PORT PROJECT 
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O n e  way t h e  p o r t  f a c i l i t y  a t  K i v a l i n a  could be f inanced  is 
through t h e  use of i n d u s t r i a l  development revenue bonds. The 
c h i e f  b e n e f i t  of us ing i n d u s t r i , a l  development revenue bonds 
i s  t h a t ,  i f  t h e  f i nanc ing  meets t h e  requirements  of t h e  

I n t e r n a l  Revenue Code of 1 9 5 4 ,  a s  amended ( t h e  "Code") ,  t h e  
i n t e r e s t  rece ived  on t h e s e  bonds is  tax-exempt to  t h e  

bond- holders.  Consequent ly ,  t h e  e n t i t y  f o r  whom t h e  bonds 
were i s sued  g e n e r a l l y  pays a lower r a t e  of i n t e r e s t  on t h e  
bonds used t o  f i nance  t h e  p r o j e c t .  Under t h e  Code, t he  bonds 
m u s t  be i s sued  by a s t a t e  o r  p o l i t i c a l  s u b d i v i s i o n  o r  on 
beha l f  of a s t a t e  o r  p o l i t i c a l  s u b d i v i s i o n .  Some of t he  
p o s s i b l e  e n t i t i e s  f o r  i s s u i n g  bonds w i t h  r e s p e c t  t o  a p o r t  
f a c i l i t y  a t  K iva l ina  may be t he  v i l l a g e  of K i v a l i n a ,  t he  Ci ty '  
of  Kotzebue, o r  e i t n e r  e n t i t y  i n  p a r t n e r s h i p  w i t h  NANA 

Regional  Corpora t ion .  

I n  o r d e r  f o r  t h e  K iva l ina  f a c i l i t i e s  t o  q u a l i f y  f o r  t h e  
i s s u a n c e  of tax-exempt i n d u s t r i a l  development bonds, t h e  
f a c i l i t i e s  would have t o  c o n s t i t u t e  an "exempt f a c i l i t y "  
under t h e  terms of t h e  Code. Docks and wharves f a l l  w i t h i n  

t h e  Code d e f i n i t i o n  of exempt f a c . i l i t i e s .  However, t h e  
I n t e r n a l  Revenue S e r v i c e  a l s o  r e q u i r e s  t h a t  t n e s e  docks and 
wharves m u s t  be f o r  gene ra l  p u h l i c  use.  I n  o r d e r  t o  q u a l i f y  
under t h i s  d e f i n i t i o n  of "gene ra l  p u b l i c  use," t h e  f a c i l i t i e s  

m u s t  be ( 1 )  open t o  t he  general .  p u b l i c  o r  ( 2 )  open t o  use by 
common c a r r i e r s  o r  by c h a r t e r  c a r r i e r s  s e rv ing  t h e  g e n e r a l  
p u b l i c  o r  ( 3 )  p a r t  of a p u b l i c  p o r t .  Although t h e  dock 
f a c i l i t y  would be b u i l t  p r i m a r i l y  f o r  Cominco/NANA for use i n  
r e l a t i o n  t o  i t s  i u i n i n g  o p e r a t i o n s  a t  Red Dog, t h i s  would not  
n e c e s s a r i l y  p reven t  t h e  i s suance  of tax-exempt i n d u s t r i a l  
development bonds f o r  t h e  f a c i l i t y .  I f  t h i s  were a p r i v a t e  

dock o r  wharf, and were owned by or l ea sed  t o  o r  se rved  only  
Cominco, i t  would no t  q u a l i f y  a s  a f a c i l i t y  f o r  g e n e r a l  
p u b l i c  use .  However, r e g u l a t i o n s  and r u l i n g s  from the  

0 
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I n t e r n a l  Revenue S e r v i c e  have concluded t h a t  t h e  p u b l i c  u s e  
t e s t  i s  met where a f a c i l i t y ,  even one owned by O r  l e a sed  t o  
a s p e c i f i c  "nonexempt person ,"  q u a l i f i e s  f o r  tax-exempt 
s t a t u s  i f  t h i s  person e i t h e r  d i r e c t l y  s e r v e s  t h e  g e n e r a l  
p u b l i c ,  s u c h  as  a common passenger  c a r r i e r  o r  f r e i g h t  
c a r r i e r ,  or i f  i t  is  opera ted  by a nonexempt person f o r  
g e n e r a l  p u b l i c  use, such a s  a dock o r  whar f  w h i c h  is p a r t  of 
a p u b l i c  p o r t .  

A p o s s i b l e  o p t i o n  under c o n s i d e r a t i o n  by t h e  mine development 
company i s  t o  make u n u t i l i z e d  l i g h t e r s  a v a i l a b l e  f o r  
coas tw i se  s e r v i c e  t o  Kotzebue, when they  a r e  not  a c t u a l l y  
t r a n s f e r r i n g  o r e  t o  deep water  c a r r i e r s .  Proposed v e s s e l s  
would be about 7 , 5 0 0  DWT and could b e r t h  a t  t h e  e x i s t i n g  
p o r t .  Two such barges  and two t u g s  would be a v a i l a b l e  f o r  
about  50 of  t h e  p o s s i b l e  sh ipp ing  days .  T h i s  op t ion  would no 
l o n g e r  e x i s t  a f t e r  5- years  due t o  p r o j e c t  needs.  

I n  a d d i t i o n ,  p r o p e r t y  " f u n c t i o n a l l y  r e l a t e d  and subo rd ina t e "  
t o  t h e  exempt f a c i l i t y  may q u a l i f y ,  i f  i t  is  of a c h a r a c t e r  

and s i z e  i n  r e l a t i o n  t o  t h e  c h a r a c t e r  and s i z e  of t h e  exempt 
f a c i l i t y .  Once i t  i s  determined t h a t  t h e  major f a c i l i t y  1s 

an exempt f a c i l i t y ,  f u n c t i o n a l l y  r e l a t e d  and subo rd ina t e  
f a c i l i t i e s  might a l s o  q u a l i f y .  T h i s  would be an inducement 
t o  o t h e r  i n d i v i d u a l s  t o  e s t a b l i s h  such r e l a t e d  f a c i l i t i e s .  
For example, i f  t h e r e  is a dock or wharf t h a t  c o n s t i t u t e s  an 
exempt f a c i l i t y ,  equipment needed to receive and d i s c h a r g e  
ca rgo  and pas senge r s ,  such a s  c r anes  and conveyors,  and 
r e l a t e d  s t o r a g e ,  handl ing ,  o f f i c e  and passenger  a r e a s ,  may 
a l s o  be a b l e  t o  be f inanced through t h e  use of tax-exempt 
i n d u s t r i a l  development bonds. ~ : f  t h e  p o r t  is not  a p u b l i c  
p o r t ,  bu t  is  a s p e c i f i c  f a c i l i t y  c o n s t r u c t e d  f o r  a s p e c i f i c  
company, i t  may s t i l l  q u a l i f y  f o r  tax-exempt bond f i nanc ing  
i f  i t  s e r v e s  o t h e r  users besicies t ne  company. 
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P o r t  development a t  K iva l ina  may have only  a minor impact on 
t h e  deepwater  p o r t  near  Kotzebue. The K iva l ina  p o r t ,  a s  
p r e s e n t l y  p lanned ,  w i l l  be f a i r l y  s e l f - c o n t a i n e d  and w i l l  
a l s o  i n c l u d e  a runway. I t s  primary e f f e c t  w i l l  be t o  
s t i m u l a t e  t h e  Kotzebue cash economy, which may have t h e  
e f f e c t s  of i n c r e a s i n g  p o r t  throughput  a t  Kotzebue. 

The mining p o r t  a t  K iva l ina  would not  be s i t u a t e d  t o  be of 
s i g n i f i c a n t  va lue  t o  p o t e n t i a l  sh ipp ing  i n c r e a s e s  r e s u l t i n g  
from c o a l  development on Chicago Creek,  nor would i t  be 
l i k e l y  t o  r e c e i v e  much i n c r e a s e  i n  t r a f f i c  a s  a r e s u l t  of  
f u t u r e  i nc rea sed  o i l  e x p l o r a t i o n  a c t i v i t i e s  i n  t h e  Chukchi 
Sea.  The deep-water p o r t  near  Kotzebue, on t h e  o t h e r  hand, 
would probably  r e c e i v e  such i n c r e a s e s  i n  t r a f f i c .  
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7.0 PORT S I T I N G  CONCLUSIONS 

7 . 1  DEEPWATER PORT 

Prev ious  comparisons of t h e  t h r e e  a l t e r n a t i v e  deepwater p o r t  
s i t e s  ( C i t y  S i t e ,  Cape Blossom S i t e ,  and Isthmus S i t e )  r e-  

v e a l s s i g n i f i c a n t  d i f f e r e n c e s  i n  f u n c t i o n a l  a t t r i b u t e s  and 
f e a s i b i l i t y  p o t e n t i a l .  A review of each s i t e ' s  unique 

c h a r a c t e r i s t i c s  q u i c k l y  r e v e a l s  t h e  o v e r a l l  advantage of t h e  
Cape Blossom S i t e .  The p e r t i n e n t  d i f f e r e n c e s  between a l t e r -  

n a t i v e  s i t e s  i s  summarized i n  Table 8-7 1. 

The Cape Blossom S i t e ' s  c h i e f  advantage i s  i t s  c l o s e n e s s  t o  

deep w a t e r ,  wh i l e  r e t a i n i n g  a f u n c t i o n a  proximi ty  t o  the 

C i t y  of Kotzebue. The reduced o f f s h o r e  s t r u c t u r a l  r e q u i r e-  

ments t r a n s l a t e  d i r e c t l y  t o  c o n s t r u c t i o n  cost s av ings  ( s e e  
Appendix D ) .  The Cape Blossom S i t e  r a t e s  as w e l l  a s ,  o r  

be t ter  t h a n ,  other p o r t  s i t es  i n  a l l  othel! c a t e g o r i e s  excep t  
pas senge r  convenience f o r  a i r p o r t  development and po r t / sub -  

p o r t  i n t e r a c t i o n .  S p e c i f i c  s i t i n g  conc lus ions  f o r  t h e  a i r -  
p o r t  and subport  developments fo l low t h i s  r e p o r t  s e c t i o n .  

There i s  no appa ren t  p h y s i c a l ,  social ,  or environmental  

barr ier  t o  deepwater p o r t  development a t  Cape Blossom. Based 

upon l o c a l  c o o r d i n a t i o n  and p u b l i c  i n p u t ,  t h e  Cape B l o s s o m  

S i t e  i s  a c c e p t a b l e  t o  r e g i o n a l  e n t i t i e s .  

S ince  t h e  Cape Blossom S i t e  most e f f e c t i v e l y  f u l f i l l s  de s ign  
c r i t e r i a ,  it has been s e l e c t e d  as  t h e  bes t  l o c a t i o n  t o  de- 

v e l o p  a deepwater p o r t .  

7 . 2  SUBPORT FACILITY 

The s i t i n g  a n a l y s i s  cons idered  a l a r g e  number of c r i t e r i a  

r e l a t e d  t o  subpor t  o p e r a t i o n s  and  des ign .  Each a l t e r n a t i v e  
s i t e  has  impor tan t  advantages  and d i sadvantages .  Al te rna-  

t i v e s  o t h e r  t han  t h e  p r e s e n t  dock a r e  d i s t a n t  from t h e  C i t y ,  
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TABLE B-7.1 

SUMMARY COMPARISON O F  PORT S I T E S  

EVALUATION 
FACTORS 

F U N C T I O N  

D i s t a n c e  t o  
D e e p w a t e r  

D i s t a n c e  t o  
Kot z ebu e 

Land S i z e  

Erosion Impacts 

ECONOMICS* 

C o n s t r u c t i o n  
costs 

Maintenance 
costs 

S O C I A L  

A d j a c e n t  Land Use 

Land O w n e r s h i p  

ENVIRONMENT 

F i s h  Migrat ions  

B i r d  H a b i t a t  

SUBPORT DEVELOP.  

P r o x i m i t y  t o  P o r t  

N e a r  K o b u k  R i v e r  

* See A p p e n d i x  C 

C I T Y  

1 3  Miles 

0 Miles 

6 A c r e s  

e ry  A d v e r s e  

H i g h e s t  

H i g h e s t  

I n c o m p a t i b l e  

M u l t i - p r i v a t e  

A d v e r s e  

N o  I m p a c t  

A d j a c e n t  

N o  

C A P E  
BLOSSOM 

4000 F t .  

1 2  Miles 

120  A c r e s  

Minimal 

L o w e s t  

L o w e s t  

C o m p a t i b l e  

N a t i v e  
G o v ' t  

Min imal  

M i n i m a l  

1 2  Miles 

Y e s  

I S T H M U S  

6000 F t .  

24 Miles 

1 2 0  A c r e s  

A d v e r s e  

Middle 

Middle 

C o m p a t i b l e  

N a t i v e  
G o v  ' t 

Minimal  

M i n i m a l  

2 Miles 

Y e s  

0 B- 8 3  
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and t h i s  causes  problems of acces s  and s e c u r i t y .  The e x i s t -  
i n g  s i t e  has s e v e r a l  advantages .  I t  i s  convenien t ,  ha s  s u f -  
f i c i e n t  wate r  dep ths  t o  accommodate r i v e r  ba rges ,  i s  e s t a b-  
l i s h e d ,  has  an adequa te  s i t e  t o  accommodate p r e s e n t  and 
a n t i c i p a t e d  demands f o r  v i l l a g e  cargo  hand l ing ,  has  suppor t-  
i n g  f a c i l i t i e s  i n  p l a c e ,  and is secu re .  The p r o b a b i l i t y  
t h a t  m o s t  users  of an a l t e r n a t i v e  s i t e  would a l s o  t r a v e l  t o  
Kotzebue weighs i n  f avo r  of con t inued  u s e  of the e x i s t i n g  
f a c i l i t y  a s  a subpor t .  The s i t e  i d e n t i f i e d  for development 
i n  con junc t ion  w i t h  Cape Blossom p o r t  might be a p p r o p r i a t e  
fo r  some sor t  of t r a n s p o r t a t i o n  r e l a t e d  development i n  t h e  
f u t u r e  and could  t h e r e f o r e  be cons idered  f o r  a c q u i s i t i o n  by 
t h e  C i t y .  

I t  is  t h e  recommendation of t h i s  s i t i n g  a n a l y s i s  t h a t  the  

C i t y  dock should  be r e t a i n e d  as a subpor t .  
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8 . 0  PRESENT AIRPORT OPERATIONS 

The Ralph Wien Memorial A i r p o r t  i s  covered by t h e  Nome Sec- 

t i o n a l  Aeronau t i ca l  Cha r t .  I t  i s  c l a s s i f i e d  as an a i r  c a r-  

rier t y p e  of a i r p o r t ,  and provides  t h a t  l e v e l  of s e r v i c e .  

The a i r p o r t  i s  owned and  mainta ined by t h e  S t a t e  of Alaska 

Department of T ranspor t a t i on  and Pub l i c  F a c i l i t i e s ,  and no 

l and ing  f e e s  a r e  charged.  Ralph Wien Memorial i s  l o c a t e d  

abou t  one mi l e  sou th  of Kotzebue a t  a i r p o r t  r e f e r e n c e  p o i n t  
66', 5 3 ' ,  02'" l a t i t u d e ,  and 162", 3 6 ' ,  05"W l o n g i t u d e ,  a t  

an  e l e v a t i o n  of 1 1 . 5  f e e t  above mean sea  l e v e l .  The a irport  
i s  s i t u a t e d  on an approximately  three- square- mile  p a r c e l ,  

i n c l u d i n g  I s a a c  Lake, which i s  used as a f l o a t  p l ane  b a s i n .  
F a c i l i t i e s  i n c l u d e  a paved runway, g r a v e l  s u r f a c e d  c ros s-  

wind runway, f u e l  s t o r a g e  f a c i l i t i e s ,  minor a i r  frame and 

power p l a n t  r e p a i r  f a c i l i t i e s ,  and three hangers .  (Refer  t o  

t h e  A i r p o r t  Layout P l an ,  F igure  B- 8 . 1  and FAA Form 5010-1, 

F igu re  8-8.2). Fede ra l  Avia t ion  Adminis t ra t ion  (FAA) 

r e c o r d s  show approximately  58,000 o p e r a t i o n s  occur  a t  t h e  

a i r p o r t  i n  a one yea r  p e r i o d ,  c o n s i s t i n g  of 30,000 g e n e r a l  

a v i a t i o n  o p e r a t i o n s ,  20 ,000  a i r  t a x i  operat ions,  1 ,000  
g e n e r a l  a v i a t i o n  o p e r a t i o n s ,  and 1 , 0 0 0  m i l i t a r y  o p e r a t i o n s .  

FAA r e c o r d s  show t h a t  58 s i n g l e  engine and seven mul t ieng ine  
a i r c r a f t  as w e l l  as one h e l i c o p t e r  and two m i l i t a r y  a i r c r a f t  
a r e  based a t  Kotzebue. F l o a t  plane t r a f f i c  is  also present .  
Large t r a n s p o r t  a i r c r a f t  u s ing  t h e  a i r p o r t  i n c l u d e  Boeing 
7 3 7 ' s ,  Boeing 7 2 7 ' s ,  and Lockheed Hercu les .  Terminal  navi-  

g a t i o n a l  a i d s  i n c l u d e  a very h igh  f requency omni-range 

i n s t a l l a t i o n  wi th  d i s t a n c e  measuring equipment, non- 

d i r e c t i o n a l  beacon, and a d i s t a n c e  f i n d e r .  Mean d a i l y  maxi-  
mum tempera tu re  du r ing  the ho t t es t  month is reported t o  be 

59'F. The combined 15  MPH cross wind coverage of both  run-  
ways i s  99%.  
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The asphal t- paved runway (Runway Number 8 /26 )  i s  5900 f e e t  

long by 150 f e e t  wide, and i s  c o n s t r u c t e d  of a s p h a l t  under-  

l a i n  w i th  Styrofoam i n s u l a t i o n  from t h e  west  t h r e shho ld  t o  
t h e  lagoon.  I t  has  a Fede ra l  Avia t ion  Admin i s t r a t i on  s i n g l e  
wheel g r o s s  load s t r e n g t h  r a t i n g  of 100,000 pounds, a dua l  

wheel l oad ing  of 128,000 pounds, and a d u a l  tandem wheel 

l o a d i n g  of 240,000 pounds. Runway n a v i g a t i o n a l  a ids  a t  t h e  

paved runway i n c l u d e  a VAS1  a t  each end of t h e  runway, h igh  
i n t e n s i t y  edge l i g h t s ,  runway end i d e n t i f i e r  l i g h t s ,  and a 

l o c a l i z e r  w i th  d i s t a n c e  measuring equipment. Fu tu re  p l a n s  
c a l l  f o r  upgrading t h e  a i r p o r t  t o  an ins t rument  l and ing  

system f a c i l i t y  w i th  a medium i n t e n s i t y  approach l i g h t  

system. The paved runway is c a t e g o r i z e d  a s  a p r e c i s i o n  i n -  
s t r u m e n t  runway, b u t  t h e  P I R  markings a r e  r e p o r t e d l y  i n  poor 
c o n d i t i o n .  I t  i s  equipped wi th  a medium i n t e n s i t y  runway 

l i g h t i n g  system wi th  f u t u r e  p l a n s  t o  upgrade t o  a h i g h  in-  
t e n s i t y  runway l i g h t i n g  system, a g l i d e  slope f a c i l i t y ,  and 

taxiway l i g h t s .  A h i l l  causes  a s l i g h t  o b s t r u c t i o n  when 
approaching from t h e  e a s t .  Runway 8 h a s  an approach s u r f a c e  

ove r  wate r  and Runway 26 h a s  an approach s u r f a c e  o f  2 0 : l .  

Fu tu re  p l a n s  c a l l  f o r  upgrading t h e  l a t t e r  approach s l o p e  t o  

3 4 : l .  The runway s a f e t y  area i s  220 f e e t  wide by 6 ,300 f ee t  
l ong ,  which i s  a d e v i a t i o n  from des ign  s t a n d a r d s  r e q u i r i n g  a 
500 foo t  wide r u n w a y  s a f e ty  area.  The runway has numerous 
c r a c k s  and d ips  throughout  i t s  l e n g t h .  The runway has  93 

p e r c e n t  1 5  MPH crosswind coverage based on  1 0  y e a r s  of  
wea ther  r e c o r d s .  

The g r a v e l  s t r i p  (Runway Number 17 /35)  i s  150 f e e t  w i d e  by 

4,320 f e e t  long.  The s t r i p  has  end markers and f l u o r e s c e n t  

edge markers.  A r o t a t i n g  beacon is i n s t a l l e d  a t  the s i te .  
Fu tu re  p l a n s  c a l l  f o r  upgrading t h e  s t r i p  by i n s t a l l i n g  a 
medium i n t e n s i t y  l i g h t i n g  system. The s t r i p  i s  ca t ego r i zed  

a s  a non- prec i s ion  runway and t h e r e  a r e  no immediate p l a n s  

t o  upgrade i t s  ca tegory  t o  a p r e c i s i o n  l and ing  f a c i l i t y .  
The runway s a f e t y  a r e a  i s  300 f e e t  wide by 4 ,750 f e e t  long.  
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F l o a t  p l anes  a r e  r e p o r t e d  a s  l and ing  a d j a c e n t  t o  t h e  g r a v e l  
s t r i p .  The runway has 69  p e r c e n t  1 5  mi l e  p e r  hour crosswind 
coverage.  
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9.0 AIRPORT SITING REQUIREMENTS 

9.1 S I T E  AND ORIENTATION 

The principal runway at the Kotzebue airport is sufficient 
to accommodate Boeing 737's and Lockhead Hercules. A runway 
of comparable length (5900 ft.) is considered as the minimum 
requirement at an alternate site. Ultimate airport size and 
use must be considered when locating an airport. The site 
should not be hemmed in by built-up property, mountains, 
rivers, harbors or other features that prohibit enlargement 
except at excessive cost. Although initial land acquisition 
should include all areas needed for ultimate development, 
there should be ample undeveloped land available adjacent to 
the site. This land should be protected against uncontrolled 
growth of industrial or residential property. 

Runway orientation should provide for maximum wind coverage 
and clear approaches while situated on the topography to 
minimize fill and drainage costs. Prevailing east-west 
winds dictate an east-west orientation for the primary run- 
way. Although a cross-wind runway may not be immediately 
required, it is reasonable to plan for a cross-wind runway 
which is at least 80% of the length of the primary runway. 
Approximately 2 square miles should be acquired to accom- 
modate the landing, approach, and building areas. 

Terrain should be relatively flat to avoid excessive fill 
requirements. Elevated sites are preferable to those in 
lowlands because they tend to have less obstruction in the 
approach zones, less fog, fewer erratic wind conditions, and 
better drainage. 

Soils must be capable of supporting the runway and other 
structures. Although the soils in the project area are 
generally poorly drained and underlain by permafrost, in- 
sulated embankments can satisfy this criterion. 
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The airport should be compatible with local and area plan- 
ning such that the airport and the surrounding area can be 
developed without interfering with each other. The airport 
location should be selected to minimize impact on native 
allotments and subsistence activities. Prior to final com- 
mitment to a site, approval by the Federal Aviation Adminis- 
tration is necessary to insure air space compatibility so 
that air traffic patterns don't interfere with each other. 

9 . 2  UTILITIES AND ACCESS 

B 

B 

B 

Utility systems required at the airport would include water, 
sewer, fuel distribution, electricity and communication net- 
works. It is unlikely that the existing utility system for 
Kotzebue can be extended to supply all needs at a remote 
airport site. On-site water and waste water treatment faci- 
lities will be required. 

Overland access to the airport would be accomplished via a 
road from Kotzebue. The State of Alaska Department of 
Transportation and Public Facilities (DOT & PF) is presently 
studying access to the southern end of Baldwin Peninsula and 
has developed preliminary alignments which pass near the 
alternate airport sites. 
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10.0 ALTERNATE AIRPORT S I T E S  

1 0 . 1  S I T E  S C R E E N I N G  C R I T E R I A  

T h i s  s e c t i o n  d e s c r i b e s  t h e  p roces s  by which p o t e n t i a l  a i r -  
p o r t  s i t e s  on B a l d w i n  Pen insu la  were sc reened  t o  i d e n t i f y  
t he  g e n e r a l  a i r p o r t  l o c a t i o n  a l t e r n a t i v e s .  The exac t  loca-  
t i o n  of the a i r p o r t  and  r e l a t e d  f a c i l i t i e s  w i l l  be d e t e r -  
mined i n  a l a t e r  phase .  

A g e n e r a l  d e s c r i p t i o n  and assessment of each s i t e  i s  pre- 

s e n t e d  and then  fol lowed by an e v a l u a t i o n  of p o t e n t i a l  s i t e s  
u s i n g  the  l o c a t i o n  e v a l u a t i o n  c r i t e r i a  p r e s e n t e d  below. This 

in fo rma t ion  i s  then  summarized and p r e s e n t e d  on a com- 
p a r a t i v e  basis. I d e n t i f i c a t i o n  of cand ida t e  p o r t  s i t es  pre- 
ceeded t h e  i d e n t i f i c a t i o n  of p o t e n t i a l  a i r p o r t  s i t e s .  In  
o r d e r  t o  p rov ide  r ea l i s t i c  i n t e r a c t i o n  between the p o r t  and 
a i rpor t ,  a r a d i a l  d i s t a n c e  of 3 miles was s e l e c t e d  as a max- 
i m u m  s e p a r a t i o n  between t h e  p o r t  and any par t  of t h e  a i r -  
p o r t .  Other p o t e n t i a l  a i rport  s i t e s  w i l l  r e p o r t e d l y  be 

ana lyzed  a s  par t  of a n  upcoming Kotzebue a i r p o r t  master p l an  
by Alaska DOT & PF. 

The a l t e r n a t e  a i rpor t  s i t e s  a s s o c i a t e d  wi th  t h e  deepwater 

Cape Blossom and 3 )  a s i t e  about midway a long  t h e  narrow 
i s t h m u s  of t h e  Baldwin Pen insu la ,  c a l l e d  t h e  Isthmus s i t e .  
A l t e r n a t e  s i tes  a r e  shown on F igure  8-6.1. 

por t  p r o j e c t  a r e :  1) the  e x i s t i n g  f a c i l i t y ,  2 )  a s i t e  n e a r  

Eva lua t ion  C r i t e r i a .  E x i s t i n g  master p l a n s  and s t u d i e s ,  
zoning o rd inances ,  base  and a e r i a l  maps, su rveys ,  topo-  
g r a p h i c  and oceanographic  d a t a ,  g e o l o g i c a l  in format ion  (bo th  
pub l i shed  and ga the red  du r ing  a s i t e  i n s p e c t i o n ) ,  and land 
ownership in format ion  were cons idered  i n  t h e  s i t e  s e l e c t i o n  
process. 0 

e 
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Several preliminary evaluation criteria were established to 
provide an analytical framework for comparing site alter- 
natives. These criteria represent the basic evaluation fac- 
tors to be considered when evaluating a number of potential 
sites. They include accessibility, land-use, engineering 
(with cost being an implicit element of engineering), socio- 
economics, and environmental impact. These criteria are 
listed below, along with a brief description of the measure- 
ment for each one. 

Accessibility. Airport accessibility considerations include 
both airside and landside site access. For airside access, 
evaluation considerations included wind and weather factors 
and the probable magnitude of required access improvements, 
such as removal of obstructions. For landside access, an 
assessment included the nature and magnitude of existing 
land based transportation facilities and services that would 
support each location alternative, including the distance 
between the site and Kotzebue. 

Land Use. Land use considerations included the existing 
ownership of land required for the facility as well as the 
compatibility of land use with respect to existing and pro- 
posed adjacent land uses. The land ownership criterion in- 
volved a qualitative assessment of the degree of difficulty 
associated with acquiring the land necessary for airport de- 
velopment. Specific considerations included legal and ad- 
ministrative factors, such as public/private ownership and 
land use restrictions. The land use compatibility criterion 
involved a qualitative assessment of the consistency of an 
airport land use with other existing and planned uses adja- 
cent to each location alternative. This assessment included 
a review of each location's consistency with the adopted 
land use plan for Baldwin Peninsula and other published 
policy statements and public programs regarding port and 
community development. 
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Engineering. Total site capacity and airport related imple- 
mentation time were the factors considered under this cate- 
gory. Site capacity was defined as the amount and config- 
uration of available land for airport facility development. 
Certain sites may be constrained in terms of usable land 
area by adjacent land forms and development, while others 
may have ample developable area to accommodate the entire 
facility. 

Constructibility was assessed by examining the implemen- 
tation time-frame associated with each site and the amount 
and degree of difficulty of required supplemental or asso- 
ciated construction. 

Site flexibility and expandibility represented the capa- 
bility of each candidate site to be developed beyond its 
initial design. The size and configuration of each site 
affected its flexibility to accommodate additional and dif- 
ferent types of terminal related functions, such as addi- 
tional storage and circulation space and expanded operations 
facilities. 

Socio-Economic. The term "socio-economic" was interpreted 
very broadly in this evaluation process, it classified cri- 
teria related to business impacts and the security and 
safety aspects associated with airport development. 

Business impacts were assessed by examining the amount and 
probability of disruption of adjacent existing businesses 
caused by the construction and operation of an airport. Cer- 
tain businesses and subsistence activities may suffer tem- 
porary or permanent disruption due to airport development at 
a given site. 

The security and safety aspects examined included the loca- 
tion of the site with respect to community police services 
and the degree of difficulty in securing and protecting the 

0 
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s i t e .  Remote s i t e s  a r e  more d i f f i c u l t  and expensive t o  
s e c u r e ,  compared t o  s i t e s  l o c a t e d  near  e x i s t i n g  o r  planned 
a c t i v i t y  a r e a s  of a s i m i l a r  n a t u r e .  Other s i t e s  may e x h i b i t  
i n h e r e n t  s a f e t y  problems due t o  t h e  presence  of hazardous 
m a t e r i a l s ,  heavy i n d u s t r i a l  a c t i v i t i e s ,  or p h y s i c a l  obs t ruc-  
t i o n s  or h a z a r d s .  

Environmental Impact.  A q u a l i t a t i v e  assessment  of t h e  en- 
vi ronmenta l  impact of a l t e r n a t e  s i t e s  was made. S i t e s  which 

r e q u i r e d  g r e a t e r  a l t e r a t i o n s  of t h e  t e r r a i n  o r  which i m-  
p a c t e d  a p a r t i c u l a r l y  s e n s i t i v e  ecosystem r e c e i v e d  a lower 
r a t i n g .  

1 0 . 2  ALTERNATIVE S I T E  DESCRIPTIONS 

The s i t e  e v a l u a t i o n  c r i t e r i a  were a p p l i e d  t o  each of the 

three s i t e s  desc r ibed  below. The comparisons a r e  based upon 
f i e l d  reconna issance ,  d i s c u s s i o n s  w i t h  C i t y ,  FAA, DOT/PF 
s t a f f ,  and a n a l y s e s  of a v a i l a b l e  popu la t ion ,  economic, en- 
v i ronmen ta l ,  t r a v e l ,  and  des ign  data.  

E x i s t i n g  S i t e  

The e x i s t i n g  s i t e  i s  very convenient  t o  downtown u s e r s  b u t  
i s  l o c a t e d  i n  a congested area wi th  l i m i t e d  o p p o r t u n i t y  f o r  
expansion ( s e e  F i g u r e  B-6.2). A d d i t i o n a l l y ,  there  are 

f l i g h t  o b s t r u c t i o n s  when approaching from t h e  e a s t .  The a i r-  
por t  land  u s e  i s  cer ta in  t o  become i n c r e a s i n g l y  incompat ib le  
w i t h  a d j a c e n t  land uses a s  Kotzebue con t inues  t o  grow: the 

a i r p o r t  now causes  some d i s r u p t i o n  i n  t e r m s  of  v e h i c l e s ,  
t r a f f i c ,  noise and conges t ion ,  and a i r p o r t  lease l o t 8  are a 
s o u r c e  of con t inu ing  con t rove r sy .  The p r e s e n t  a i r p o r t  has 
used a lmost  a l l  a v a i l a b l e  space f o r  expansion,  and s t o r a g e  

space  i s  l i m i t e d .  The e x i s t i n g  s i t e  e f f e c t i v e l y  blocks de- 

velopment of  Kotzebue toward t h e  south. A s tudy  i s  underway 
t o  e v a l u a t e  t h e  f e a s i b i l i t y  of ex tending  t h e  runway 1000 

f e e t  w e s t  i n t o  Kotzebue Sound. Expansion of the  e x i s t i n g  
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f a c i l i t y  probably can be accomplished more q u i c k l y  t han  a 

new s i t e  can be c o n s t r u c t e d .  Res iden ts ,  v i s i t o r s  and nu- 
merous a v i a t i o n  r e l a t e d  and  non a v i a t i o n  r e l a t e d  bus ines ses  

appear  t o  b e n e f i t  from t h e  a i r p o r t  i n  i t s  p r e s e n t  l o c a t i o n .  

Cape Blossom S i t e  

Approaches t o  the Cape Blossom a l t e r n a t i v e  a irport  s i t e  are 
unobs t ruc t ed ,  wi th  acces s  from t h e  w e s t  over Kotzebue Sound, 

and a c c e s s  from t h e  east over r e l a t i v e l y  f l a t  t e r r a i n  ( s e e  
F igu re  B-6.3). The h i l l s  of Cape Blossom c a n  be r e a d i l y  

avoided by a p o t e n t i a l  cross-wind runway. The s l i g h t l y  e l e -  

va ted  s i t e  may exper ience  less ground fog t h a n  occurs a t  t h e  

c u r r e n t  a i rpor t .  The s i t e  i s  no t  connected t o  Kotzebue by 

road .  DOT & PF i s  p r e s e n t l y  s tudy ing  t h e  f e a s i b i l i t y  of 

c o n s t r u c t i n g  a road from Kotzebue t o  Chicago Creek by way of 
Cape Blossom. Access t o  Cape Blossom dur ing  t h e  w i n t e r  f o r  

pas senge r  t r a f f i c  would be a formidable  problem, wi th  s a f e t y  

o f  t r a v e l e r s  be ing  a s i g n i f i c a n t  concern.  Summer t r a v e l  t o  
t h e  Cape would be much e a s i e r .  Land sur rounding  t h e  a l t e r-  
n a t i v e  s i t e  h a s  been n a t i v e  selected.  The land i s  un- 

developed,  and  no development p l ans  have been i d e n t i f i e d .  

A c q u i s i t i o n  of l and  f o r  t h e  a i r p o r t  from t h e  n a t i v e  cor-  

p o r a t i o n s  should  n o t  be o v e r l y  d i f f i c u l t  g iven  i t s  un- 
developed s t a t u s .  L o c a t i o n  of t h e  a i r p o r t  w i t h i n  a couple 

o f  mi l e s  of  t h e  p o r t  should p rov ide  o p p o r t u n i t i e s  f o r  mul- 
t i p l e  u s e ,  p a r t i c u l a r l y  f o r  i n d u s t r i a l  u s e r s .  A s i t e  of 

adequa te  s i z e  could probably be acqu i r ed  for t h e  a i rpor t ,  
i n c l u d i n g  space  t o  accommodate possible f u t u r e  expansion 
(see Figure  B-6.4). Assuming s u f f i c i e n t  c o n s t r u c t i o n  

m a t e r i a l s ,  p a r t i c u l a r l y  g r a v e l ,  can be found, a i r p o r t  con- 

s t r u c t i o n  t i m e  should  no t  be exces s ive .  Without the access 
road  from Kotzebue, however, c o n s t r u c t i o n  would be con- 
s i d e r a b l y  more d i f f i c u l t  and would  probably t a k e  longe r .  An 

a i r p o r t  a t  Cape Blossom, near a new deepwater por t ,  would 

p r o v i d e  s i g n i f i c a n t  o p p o r t u n i t i e s  f o r  economic growth and 
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development. A runway with minimal appurtenances, designed 
to serve industrial users, appears to have advantages. This 
concept was also suggested at the public hearing. A number 
of business and residences may be attracted to the area. 
Airport development at Cape Blossom may disrupt some sub- 
sistence use of the area. The environmental effects of air- 
port construction at Cape Blossom are those to be expected 
from any major construction effort in the Arctic. No en- 
dangered species appear likely to be affected by airport 
construction. 

Isthmus Site 

The identified isthmus site also has clear airside ap- 
proaches from all directions (see Figure B-6.5) but not as 
much so as the Cape Blossom site. Landside access is con- 
sidered poor, however, with a 25 mile distance separating 
the potential airport from Kotzebue. The land in this area 
has been native selected and top filed by the State of 
Alaska. The land has been tentatively designated for 
transportation-related uses. The land is now undeveloped, 
with the major use being subsistence and wintertime overland 
access to the mainland. Adequate land is available for 
initial construction and possible future expansion at the 
Isthmus Site (see Figure 8-6.6). The pr imary  runway must be 

oriented east-west, which would tend to create a barrier 
across this narrow strip of land. Assuming the Kotzebue to 
Chicago Creek road is constructed at least as far as the 
Isthmus site, construction time should not be unusually 
protected. Construction of a port/airport/subport at this 
site has the potential to stimulate growth of a subcommunity 
at the Isthmus. While disruption of existing activities is a 
relatively minor problem, providing security at this distant 
site would be difficult. Environmental impacts would 
approximate those of construction at other sites on Baldwin 
Peninsula. No unusual environmental. effects have been iden- 
t if ied. 

B-9'7 



b 

B 

B 

B 

b 

b 

b 

1 0 . 3  AIRPORT S I T E  COMPARISON AND CONCLUSION 

The c i t y  a i r p o r t  i s  l o c a t e d  w i t h i n  Kotzebue. Cape Blossom 

i s  1 2  mi l e s  from Kotzebue, and t h e  Isthmus s i t e  i s  24 mi les  
d i s t a n t .  The d i s t a n c e  t o  t h e  Cape Blossom and I s t h m u s  s i t e s  

would c r e a t e  a major problem f o r  r e s i d e n t s  and v i s i t o r s  
u s i n g  t h e  a i r p o r t .  E s p e c i a l l y  du r ing  t h e  w i n t e r  months, 

t r a n s p o r t a t i o n  t o  t h e  a i r p o r t  would be a s a f e t y  hazard .  A t  

t h e  p u b l i c  meeting,  s e v e r a l  comments were made i n  oppos i t i on  

t o  r e l o c a t i n g  passenger  o p e r a t i o n s  t o  such remote s i tes .  

Access from t h e  a i r  i s  probably best  a t  Cape Blossom. The 

e x i s t i n g  a i r p o r t  and t h e  Isthmus s i t e  s h a r e  a common problem 

w i t h  approaches ,  wi th  h i l l s  on one end of t h e  runway caus ing  

s l i g h t  o b s t r u c t i o n s .  

The land  ownership s i t u a t i o n  i s  s imilar  a t  t h e  Cape Blossom 
and t h e  Isthmus s i t e ,  whereas land h a s  a l r e a d y  been se t  

a s i d e  f o r  t h e  a i rpor t  a t  Kotzebue. Land use  c o m p a t i b i l i t y  
a t  Kotzebue i s  poor ,  however, compared t o  t h e  undeveloped 

a l t e r n a t e  s i tes .  

S i t e  expansion c a p a c i t y  i s  a major f a c t o r  l i m i t i n g  t h e  c i t y  

a i rpor t ,  s i n c e  most expansions  must be l o c a t e d  on  va luab le  
p r o p e r t y .  The Isthmus s i t e  a lso has  l i m i t e d  expansion 
o p p o r t u n i t i e s ,  b u t  o p p o r t u n i t i e s  f o r  expansion near  Cape 

Blossom are e s s e n t i a l l y  un l imi t ed .  Economic development 

o p p o r t u n i t i e s  would probably be enhanced by t h e  e s t a b l i s h -  

ment of an a i r p o r t  a t  e i t h e r  of t h e  d i s t a n t  s i t e s ,  as 
b u s i n e s s e s  would probably  develop t o  suppor t  t h e  f a c i l i t y .  

While t h e  p r e s e n t  a i r p o r t  d i s r u p t s  t h e  c i t y  somewhat, r e-  
l o c a t i o n  of t h e  passenger  operations t o  e i the r  a l t e r n a t i v e  

s i t e  would have very major d i sadvantages  bo th  i n  terms of 

convenience and s a f e t y .  
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DEEPWATER PORT FACILITY 

1 .O PORT PLAN FORMULATION 

The siting analysis concluded that a deep-water port at Cape 
Blossom is the best solution to reduce or eliminate light- 
ering and to serve projected shipping increases at Kotzebue 
including coal exports. The siting analysis also recommended 
continued transshipment to upriver villages from the existing 
dock at Kotzebue, continued passenger service from the exist- 
ing Kotzebue airport, and provision for a future cargo-only 
airstrip adjacent to the deep-water port at Cape Blossom. 

The siting analysis projected total costs to be in excess of 
$100  million for port development at Cape Blossom. Because 
of this substantial cost, it is desirable to explore alterna- 
tives to deepwater port development and to conduct a trade- 
o f f  analysis. This was accomplished by developing a scenario 
for expansion of existing port facilities at Kotzebue and 
comparing this to the Cape Blossom plan, as discussed in the 
next section. 
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1 . 1  EXPAND E X I S T I N G  FACILITY 

Some space  f o r  on- shore p o r t  expansion could be oo t a ined  by 
r e l o c a t i n g  t h e  e x i s t i n g  Chevron tank  farm t o  a l o c a t i o n  

o u t s i d e  of  town. The vacated a r e a  could  t h e n  be used f o r  
i n c r e a s e d  warehousing,  b reakbulk ,  and t r a n s s h i p p i n g  s t o r a g e .  
I t  is  d e s i r a b l e  t o  r e l o c a t e  t he  f u e l  s t o r a g e  a r e a  i n  any 
e v e n t .  The e x i s t i n g  tank farm r e p r e s e n t s  a s e r i o u s  s a f e t y  
hazard because of i t s  prox imi ty  t o  r e s i d e n t i a l  a r e a s ,  i t s  
ex t remely  compact spac ing ,  and i t s  l a c k  of berming t o  
c o n t a i n  f u e l s  from leakage ,  s p i l l a g e ,  o r  tank rup tu re .  

Expanded on- shore f a c i l i t i e s  would a l low more f l e x i b i l i t y  i n  

c a rgo  handl ing and scheau l ing .  Throughput ana t ranssh ipment  
o p e r a t i o n s  could be s t r eaml ined ,  and schedul ing  improved, 
w i t h  more space a v a i l a b l e  f o r  o p e r a t i o n s .  Some monetary 
s a v i n g s  from improved and s t r e a m l i n e d  o p e r a t i o n s  could be  

passed  on t o  p o r t  u se r s .  

U t i l i t i e s  could be provided a t  a lower i n i t i a l  c o s t  i n  
Kotzebue than  a t  Cape-Blossom. 

1 . 2  E X P A N S I O N  VS . KELOCATION 

0 

e 

P r i o r  s t u d i e s  ay t h e  Corps of Engineers  and o t h e r s  have 
i n d i c a t e d  t h a t  i t  is not  f e a s i b l e  t o  d r e d g e  and main ta in  
a c c e s s  channe ls  and a dock of s u f f i c i e n t  depth  t o  r ece ive  
ocean-going v e s s e l s  a t  t h e  e x i s t i n g  p o r t .  

T h e  consequent need  f o r  l i g h t e r i n g  of a l l  ca rgo ,  w h i c h  r a i s e s  
s h i p p i n g  c o s t s  and i n c r e a s e s  sh ipp ing  d e l a y s ,  would not  be 
sOlved by expanded f a c i l i t i e s .  These c o s t s  and d e l a y s  would 

c o n t i n u e  u n t i l  a deep-water p o r t  is developed.  

e 
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Expansion i n t o  t he  vaca ted  tankfarm a r e a  would not  e l i m i n a t e  
a l l  land use c o n f l i c t s .  There is a need f o r  a d d i t i o n a l  
commercial ,  i n d u s t r i a l  and m u l t i p l e  r e s i d e n t i a l  development 
l and  i n  Kotzebue, and the  vacated land may be sought  f o r  
t n o s e  purposes  as w e l l  a s  for p o r t  expansion.  

Expansion of on- shore f a c i l i t i e s  a t  t h e  e x i s t i n g  p o r t  and 
s t r e a m l i n i n g  of p r e s e n t  o p e r a t i o n s  p rov ides  a f e a s i b l e  but  
l i m i t e d  a l t e r n a t i v e  t o  development of a new deep-water p o r t .  

Expansion would improve p r e s e n t  o p e r a t i o n s  and a l low more 
e f f i c i e n c y  i n  handl ing e x i s t i n g  l e v e l s  of sh ipp ing .  I t  would 
n o t ,  however, be of s i g n i f i c a n t  va lue  i n  handl ing  l a r g e  
i n c r e a s e s  i n  sh ipp ing  t h a t  would r e s u l t  from inc reased  mining 

o p e r a t i o n s  a t  Chicago Creek o r  i nc rea sed  o i l  e x p l o r a t i o n  i n  
t h e  C h u k c h i  Sea. I n  s h o r t ,  expansion would improve e x i s t i n g  
s h i p p i n g  e f f i c i e n c y  ( a l t h o u g h  l i g h t e r i n g  would s t i l l  be 

n e c e s s a r y ) ,  b u t  it would not  i n c r e a s e  sh ipp ing  c a p a c i t y  t o  
r e c e i v e  l a r g e r  v e s s e l s .  A t  b e s t ,  expansion would de l ay  the  
need f o r  a d e e p w a t e r  p o r t  but  would no t  e l i m i n a t e  t he  need. 
I n h e r e n t  b e n e f i t s  and l i m i t a t i o n s  of expansion of t h e  p r e s e n t  
f a c i l i t y  a r e :  

B e n e f i t s :  
o lower c o s t s .  
o e x i s t i n g  land use p a t t e r n s  would con t inue .  
o e x i s t i n g  i n f r a s t r u c t u r e  could be used and 

expanded a t  r e l a t i v e l y  low c o s t .  

L i m i t a t i o n s :  
0 I t  is not f e a s i b l e  t o  deepen t h e  be r th  o r  t o  

main ta in  a dredged channel ;  
o L i g h t e r i n g  o p e r a t i o n s  would s t i l l  be needed: 

consequen t ly ,  sh ipp ing  c o s t s  and time d e l a y s  
would s t i l l  be s u b s t a n t i a l .  

0 
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o expansion space is limited. 
o existing land use conflicts would continue and 

intensify. 

It seems apparent that a deep-water port to directly 
accommodate ocean-going vessels must eventually be built if 
Kotzebue is to retain its role as "Gateway to the Northwest 
Arctic." 

1.3 FINAL SITE SELECTION 

' 0  

e 

The goal of improving current shipping at Kotzebue and 
providing for increased shipping can best be met by 
constructing a new deep-water port outside of existing city 
limits. Based on the investigations and conclusions of Part 
B (Siting Analysis), Cape Blossom appears to be the Dest site 
for development of a deep-water port. 

Development of preliminary designs for the Cape Blossom port, 
together with on-shore support facilities and an adjacent 
cargo airport, is presented in the following report section. 
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D 2.0 PRELIMINARY ENGINEERING - OFFSHORE 
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2.1 CONCEPTUAL OFFSHORE PLAN 

Because of the physical size of the structures required for 
deepwater port operations and the magnitude of ice and wave 
forces acting on them, extensive construction efforts will be 
required for the berthing Eacilities and causeway. For that 
reason, numerous alternative structures/systems were 
investigated from an engineering feasibility standpoint to 
determine the most cost-effective type of construction as 
compared to the basic rubble mound breakwater alternative. 

The initial design objective for the port facility called for 
berthing depth of 30 feet below mean-lower-low-water for safe 
moorage and favoraole operating of a design vessel with a 
draft of 22 feet. The extra draft would allow for safety 
clearance, waves, and drawdown caused by unfavorable winds. 
Thirty feet of water depth is available 6,000 feet offshore 
of the Cape Blossom site, which is by far the most favorable 
location in the vicinity of Kotzebue. 

During the siting analysis phase, an initial cost estimate 
was prepared for a berthing facility and connecting causeway 
at this location. After reviewing the cost estimate and 
projected port requirements, modifications to the configura- 
tion and a two-phase approach were conceived to provide 
flexibility in port implementation action. 

Phase I (see Figure C-2.1) would accommodate present port 
requirements for berthing of ocean-going vessels and would 
eliminate the need to lighter cargo onto shallow draft 
barges. Phase I would include a 1 9 0 '  x 600' solid fill 
L-head pier and an 1,800 foot access causeway. A protected 
moorage with 18-feet of water depth for up to a 100' x 400' 
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barge would be provided i n s i d e  a oreakwater  w i t h  an a d d i t i o n-  
a l  moorage o u t s i d e  t he  breakwater .  T h e  s u r f a c e  e l e v a t i o n  of 
t h e s e  p i e r s  would prov ide  a 1 5  f o o t  f r eeboa rd .  I t  appears  

t h a t  18 f e e t  of water  dep th  is  adequa te  f o r  v e s s e l s  now c a l -  
l i n g  a t  Kotzebue. By t h e  time t h e y  reach Kotzebue, deeper  
d r a f t  ba rges  have unloaded cargo  a t  o t h e r  p o r t s ,  so they  
would be a b l e  t o  moor a t  t h e  Phase  I p i e r .  

The d e s i r e d  18 f e e t  of wate r  depth  r equ i r ed  f o r  t h i s  phase 

ex i s t s  approximately  1 , 8 0 0  f e e t  from s h o r e ,  r e s u l t i n g  i n  a 
much s h o r t e r  causeway than t h a t  requ i red  t o  reach t h e  30  f o o t  
wate r  depth .  An e a r t h f i l l  causeway w i t h  one s t r u c t u r a l  span 
n e a r  s h o r e  wowld connect  t h e  p i e r  w i t h  t h e  shore .  The 
e l e v a t e d  span would prov ide  unobs t ruc ted  open water  f o r  
m i g r a t i n g  f i s h .  

Phase  I1 (see  F igure  C-2.2) would add ano the r  L-head p i e r  

2,200 f e e t  f u r t h e r  o f f s h o r e ;  t h e  f i l l  causeway would be 
extended t o  t h e  o u t e r  p i e r .  T h e  o u t e r  p i e r  would prov ide  
p r o t e c t e d  dockiny for o f f l o a d i n g  l i q u i d  f u e l s  v i a  p i p e l i n e s  
t r a v e r s i n g  t h e  causeway: t h i s  would reduce t h e  d r a f t  of t h e  

vessel  being of f- loaded .  T h e  v e s s e l  could t h e n  move t o  t h e  
i n n e r  dock f o r  o f f l o a d i n g  so l id  cargo ,  i f  d e s i r e d .  B u l k  

c a r r i e r s  would be loaded from on-shore s t o c k p i l e s  v i a  
conveyor.  

To  reduce causeway c o n s t r u c t i o n  c o s t s ,  t h e  o u t e r  p i e r  would 
be l o c a t e d  a t  2 5  f e e t  of d r a f t  r a t h e r  than  30 f e e t .  The 
b e r t h i n g  f a c i l i t y  and acces s  l a n e s  would be dredged t o  30 

f o o t  dep ths .  T h i s  approach would a l low l o c a t i n g  t h e  o u t e r  
p i e r  4 , 0 0 0  f e e t  o f f s h o r e ,  o r  2,200 f e e t  from t h e  i nne r  p i e r .  
Without d redging ,  i t  would need t o  be l o c a t e d  2,000 f e e t  
f u r t h e r  o f f s h o r e .  Navigat.ion a i d s  would be provided t o  
e n s u r e  s a f e  and rap id  docking ot' v e s s e l s .  

e 
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In t h e  even t  t h a t  a s o l i d  causeway, even w i t h  i n t e r m i t t e n t  
s p a n s ,  is  no t  env i ronmenta l ly  a c c e p t a b l e ,  a system of p i e r -  
suppor t ed ,  br idge- type c o n s t r u c t i o n  has  a l s o  been analyzed.  
Another f a c t o r  working a g a i n s t  t h e  s o l i d  f i l l  causeway is 
t h a t  s u i t a b l e  armor rock w i t h i n  a reasonable  d i s t a n c e  is  

a p p a r e n t l y  a v a i l a b l e  only a t  Cape Nome and may not  be a v a i l -  
a b l e  t o  t h i s  p r o j e c t .  

T h e  roadway s u r f a c e  of t h e  s o l i d  f i l l  causeway was e s t ab-  
l i s h e d  a t  a m i n i m u m  width of 6 0 ' - 0 "  p rov id ing  two 1 2 ' - 0 "  

t r a f f i c  l a n e s  and adequate width f o r  u t i l i t i e s  and wave 

p r o t e c t i o n .  The f i l l  causeway was des igned t o  r e s i s t  both 
wave and i c e  f o r c e s .  

To minimize t he  amount of dredged f i l l  r e q u i r e d ,  t he  roadway 
s u r f a c e  was s e t  a t  1 5 '  above mean-lower-low-water t o  match 
t h e  working s u r f a c e  of t h e  p i e r .  A wave d e i l e c t o r ,  e i t h e r  
f a b r i c a t e d  o r  of  rock,  would be i n s t a l l e d  on t h e  seaward s i d e  
of  t he  causeway t o  p reven t  wave over topping  from combined 
maximums of t i d e ,  storm s u r g e ,  and breaking waves. 

The maximum wave h e i g h t  was based on a two f o o t  t i d a l  v a r i a-  
t i o n ,  s i x  f o o t  storm surge ,  and al lowance f o r  wave runup. 
T h e  causeway was des igned w i t h  1 : 1 . 5  s i d e  slopes t o  p reven t  
i c e  f l o e s  from ove r- r id ing  t h e  roadway. The w a l l s  would be 

p r o t e c t e d  w i t h  rock and armor s t o n e  b locks  t o  guard a g a i n s t  
s to rm wave damage and t o  a l low waves t o  break r a t h e r  than  
running up the  w a l l s .  

For t h e  s t r u c t u r a l  causeway o p t i o n ,  a 2 4 ' - 0 "  wide roadway 
c o n s i s t i n g  of two s t anda rd  1 2 ' - 0 "  t r a f f i c  l a n e s  would be 
p rov ided .  An a d d i t i o n a l  3 ' - 0 "  would be allowed f o r  u t i l i -  

t i e s ,  u n c l u d i n g  € u e l  t r a n s p o r t ,  e l e c t r i c i t y ,  and communica- 

b 
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t i o n s .  Space f o r  Phase 1:I expansion was a l s o  cons idered .  
S i n c e  p e d e s t r i a n  t r a f f i c  is  no t  expec ted ,  s idewalks  were not 
i nc luded .  

A l t e r n a t i v e  p i e r  and causeway s t r u c t u r e s  were analyzed from 
both  a f u n c t i o n a l  a s p e c t  and a s t r u c t u r a l  s t r e n g t h  a s p e c t .  
T h e  a l t e r n a t i v e  s t r u c t u r e s  were r equ i r ed  t o  have adequate  
s i z e ,  h e i g h t ,  p o s i t i o n ,  and o r i e n t a t i o n  f o r  t h e  proper  
t r a n s f e r  of ca rgo ,  and t o  have s u f f i c i e n t  s t r e n g t h  f o r  

r e s i s t a n c e  of expected i c e  and wave f o r c e s .  

The e l e v a t i o n  of t he  unders ide  of t he  causeway p i e r s  was 
e s t a b l i s h e d  a t  2 2  f e e t  above mean-higher-high-water,  a 
h e i g h t  s u f f i c i e n t  t o  p rov ide  c l e a r a n c e  above waves. Without 
t h i s  c l e a r a n c e ,  t he  causeway would need t o  be des igned w i t n  
ex t remely  l a r g e  c r o s s  s e c t i o n s  and c o s t l y  p i e r  s u p p o r t s  i n  
o r d e r  t o  r e s i s t  t he  l a r g e  f o r c e s  genera ted  by beaking waves. 

O t h e r ,  more d e t a i l e d  des ign  c r i t e r i a  a r e  p r e sen t ed  i n  
Appendix D .  

c-10 



D 2 . 2  P R E L I M I N A K Y  D E S I G h  S C R E E N I N G  

B 

D 

D 

D 

D 

D 

D 

T h i s  s e c t i o n  d e s c r i b e s  po t en t i a l  s t r u c t u r a l  a l t e r n a t i v e s  t o  
t h e  e a r t h f i l l  causeway and a l t e r n a t i v e  schemes f o r  b e r t h i n g  
f a c i l i t i e s .  The  methods and resul ts  of compar i son  are a l s o  
d e s c r i b e d .  

The t y p e s  of s t r u c t u r e s  c o n s i d e r e d ,  are:  (1) t h e  causeway 

supe r s t ruc tu re ;  ( 2 )  t h e  causeway s u p p o r t  s t r u c t u r e ;  and 
( 3 )  t h e  b e r t h i n g  f a c i l i t i e s .  For each t y p e  of  s t r u c t u r e ,  
v a r i o u s  schemes were i d e n t i f i e d  and d e v e l o p e d .  The P h a s e  I 

and  t h e  P h a s e  I1 p i e r s  b o t h  use t h e  same s t r u c t u r a l  b e r t h i n g  
schemes .  

The s t r u c t u r a l  schemes were d e s i g n e d  a c c o r d i n g  to  p r e v i o u s l y  
d e s c r i b e d  c r i t e r i a  ( s ee  S e c t i o n  2 . 1  and Appendix D ) ,  i n  
s u f f i c i e n t  d e t a i l  t o  allow c r i t i c a l  e v a l u a t i o n  and compar i-  
sons .  For each scheme, s i z e s  of s t r u c t u r a l  components ,  t y p e s  
a n d  q u a n t i t i e s  of c o n s t r u c t i o n  m a t e r i a l s  r e q u i r e d ,  r e l a t i v e  
c o n s t r u c t i o n  cos t s ,  and g e n e r a l  c o n s t r u c t i o n  r e q u i r e m e n t s  
were d e t e r m i n e d .  

E a c h  scheme w a s  t h e n  compared a c c o r d i n g  t o  s u c h  fac tors  a s  

c o s t ,  s t r u c t u r a l  p e r f o r m a n c e ,  and c o n s t r u c t a b i l i t y .  The 
e v a l u a t i o n  was per formed by r a t i n g  each scheme a c c o r d i n g  t o  
w e i g h t e d  f a c t o r s  i n  a s c r e e n i n g  m a t r i x .  R e l e v a n t  f a c t o r s  
i d e n t i f i e d  f o r  e a c h  t y p e  of  s t ruc tu re  were a s s i g n e d  a w e i g h t  
be tween  1 and 1 0  a c c o r d i n g  t o  r e l a t i v e  i m p o r t a n c e .  Each  

scheme was t h e n  r a t e d  on a s c a l e  of  1 t o  1 0  (low to  h i g h )  f o r  
e a c h  f a c t o r .  

The o v e r a l l  r a t i n g  f o r  each scheme was o b t a i n e d  by summing 
t h e  p r o d u c t s  of t h e  r a t i n g  f o r  e a c h  f a c t o r  and t h a t  f a c t o r ' s  
w e i g h t .  
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T h e  h i g h e s t  ranking scheme f o r  each type  of s t r u c t u r e  was 
chosen f o r  more d e t a i l e d  d e s i g n  and c o s t  e s t i m a t i o n .  These 
" s e l e c t e d  schemes" a r e  desc r ibed  l a t e r  i n  t h i s  s e c t i o n .  

T h e  a l t e r n a t i v e  b e r t h i n g  f a c i l i t y  schemes a r e  desc r ibed  i n  
Tab le  C-2.1 and F igu re  C-2.3. A comparat ive  summary is 
p r e s e n t e d  i n  Tab le  C-2.2. Likewise,  a l t e r n a t i v e  causeway 
s u p e r s t r u c t u r e  schemes a r e  desc r ibed  i n  Tab le  C- 2 . 3  and 
F igu re  C-2.4; they  a r e  compared i n  Table  C-2.4. F i n a l l y ,  
a l t e r n a t i v e  causeway suppor t  schemes a r e  d e s c r i b e d  i n  Table  

C-2.5 and F igu re  C-2.5 and compared i n  Table  C- 2.6 .  

e 

a 
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- 
is  towed i n t o  p l a c e  and grounded by 
f i l l i n g  t h e  c e l l s  w i t h  dredged m a t e r i a l  

S t e e l  Caisson 
S i m i l a r  t o  scheme 2 excep t  a b u i l t - u p  
s t e e l  c a i s son  is used. 

TABLE C-2.1 0 BERTHING FACILITIES SCHEME DESCRIPTION 

Rated lowest .  
High c o s t ,  s t e e l  
p o t e n t i a l  cor ro-  
s i o n  problems. 

Scheme D e s c r i p t i o n  Comments 

a I I 

s h e e t  p i l i n g  t o  form a c o u n t e r f o r t  
r e t a i n i n g  wal l .  S t e e l  p i l e s  a r e  
d r i v e n  i n t o  t h e  s e a  bottom t o  p o s i t i o n  
t h e  wa l l  and prov ide  s t r u c t u r a l  sup- 
p o r t .  F i l l  m a t e r i a l  is placed behind 
t h e  wal l  t o  form t h e  working s u r f a c e .  

1 

High s i te  t ime,  
c o r r o s i o n  problems 

e 
2 

0 3 

4 
0 

5 

* 

C e l l u l a r  S h e e t  P i l i n  Rated Lower i n  I S t e e l  s h e e t  p i l i n g  cz l ls  a r e  d r i v e n  t o  I sc reen ing  ma t r ix .  
t h e  r equ i r ed  embedment i n  t h e  s e a  
f l o o r .  T h e  c e l l s  a r e  f i l l e d  w i t h  
dredged m a t e r i a l .  

I Requires  e x t e n s i v e  
p i l e  d r i v i n g .  

Concrete  Caisson 
A clrecas t  c o n c r e t e  c e l l u l a r  c a i s s o n  sc r een inq  matr ix .  

I Rated lower i n  

I Rated s c r een ing  low m a t r i x .  in 
Steel  Re ta in ing  Wall 
S t r u c t u r a l  s tee l  frames suppor t  s tee l  

Concrete  Re ta in ing  Wall I S i m i l a r  t o  scheme 4 excep t  p r e c a s t  
c o n c r e t e  c a i s o n s  a r e  used.  

S e l e c t e d  scheme. 

LOW c o s t .  
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BERTHING FACILITIES SCHEMES FIGURE C-2.3 
0 

1. CELLULAR SHEET PILING 

B 
7. CONCRETE CAISSON 

STEEL CA- ISSON ~ 

4. STEEL RETAINING WALL 
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CALISi%AY SUPERSTRUCTURE SCHEME DESCRIPTION 
( S t r u c t u r a l  Causeway A l t e r n a t i v e )  0 TABLE C-2.3 

Scheme D e s c r i p t i o n  Commen t s 

0 
1 

0 

0 2 

3 

e 

4 

S 

0 

Precas t  P r e s t r e s s e d  Decked Bulb Tee 
The causeway is formed by e r e c t i n g  f o u r  
p r e c a s t  g i r d e r s  between t h e  suppor t  
s t r u c t u r e  abutments.  The 6 ' t o 7 '  wide 
t o p  f l a n g e s  p rov ide  t he  deck s u r f a c e .  
I n d i v i d u a l  g i r d e r s  a r e  jo ined  t o g e t h e r  
w i t h  pos t- tens ioned  diaphrams a t  span 
t h i r d  p o i n t s .  Grout is  p laced  i n  t h e  
keys  between g i r d e r s .  

Prestressed/Post-Tensioned G i r d e r s  
Four p r e c a s t  p r e s t r e s s e d  s t anda rd  
h i g h w a y  g i r d e i s  a r e  e r e c t e d  between 
p i e r s .  A c o n c r e t e  s l a b  is  c a s t  i n  
p l a c e  composi te ly  w i t h  t h e  g i r d e r s .  
G i r d e r s  a r e  jo ined  t o g e t h e r  w i t h  C I P  
pos t- t ens ioned  diaplirams a t  span ends  
and a t  span t h i r d  p o i n t s .  

P r e c a s t  Concrete  Box G i r d e r s  
Two ce l l  c o n c r e t e  box s i r d e r  u n i t s  a r e  
p r e c a s t  and t r a n s p o r t e d  t o  t h e  s i t e .  
T h e  e r e c t i o n  sequence w o u l d  be d e t e r -  
mined by equipment a v a i l a b l e .  

S t e e l  Box G i r d e r  
P r e f a b r i c a t e d  s t e e l  u n i t s  a r e  t r a n s-  
p o r t e d  t o  t h e  s i t e .  The e r e c t i o n  
sequence would be determined by equip-  
ment a v a i l a b l e .  A wearing s u r f a c e  is  
r e q u i r e d  on t h e  s t e e l  deck p l a t e .  

Composite S t e e l  G i r d e r s  
P r e f a b r i c a t e d  s t e e l  p l a t e  g i r d e r s  a r e  
e r e c t e d  between p i e r s .  S t ee l  c r o s s  
f rames a r e  p laced  a t  span ends  and a t  
25'-0" i n t e r v a l s .  A c o n c r e t e  s l a b  is  
c a s t  i n  p l a c e  composi te ly  w/ t h e  g i r d e r s  

S e l e c t e d  Scheme. 

Manufactured 
under c o n t r o l l e d  
c o n d i t i o n s .  
Minimizes f i e l d  
c o n s t r u c t i o n .  

Rated lower i n  t h e  
s c r een ing  mat r ix  
than  Scheme 1 .  
Requires  c a s t  i n  
p l a c e  s l a b .  

El iminated because 
of e r e c t i o n  
d i f f i c u l t i e s .  

Rated low i n  t h e  
s c r een ing  ma t r ix  

Rated low i n  t he  
s c r een ing  ma t r ix .  
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CAUSEWAY SUPERSTRUCTURE SCHEMES c-2.4 - _  
( STRUCTURAL CAUSEWAY ALTERNATIVE 3 e 

0 

0 

e 

0 

8 

B 

1 ' PRECAST PRESTRESSED DECKED BVLB TEES 

POUREO IN PL4CE 
cnrrc. s ~ 4 a  i G'MIN. 

2 PRESTRESSED/POST-TENSIONED GIRDERS 
I 

3 PRECAST CONCRETE BOX GIRDER 

4 STEEL BOX GIRDER 

5 COMPOSITE STEEL GIRGERS 
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CAUSEWAY SUPERSTRUCTURE SCREENING MATRIX 
(STRUCTURAL CAUSEWAY ALTERNATIVE:) 

TABLE C-2.4 1 
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CAUSEWAY SUPPORT S T R U C T U R E S  SCHEME DESCRIPPION 
(STRUCTURAL CAUSEWAY A L T E R N A T I V E )  

TABLE C-2.5 

e Scheme D e s c r i p t i o n  Commen t s 

1 

e 

2 

e 

Q 
3 

4 Q 

D 

B 5 

6 
D 

C e l l u l a r  Shee t  P i l i n q  
A c i r c u l a r  s t e e l  s h e e t  p i l e  c e l l  is  
d r i v e n  i n  p l a c e  t o  t he  r equ i r ed  em- 
bedment. The  c e l l  is  f i l l e d  w i t h  
dredged m a t e r i a l  t o  t h e  r equ i r ed  
e l e v a t i o n .  

Concrete  box-Base Monopod 
A rock /grave l  base  is c o n s t r u c t e d  t o  
p rov ide  a bear ing  f o r  t h e  s t r u c t u r e .  
A c e l l u l a r  conc re t e  box i s  f l o a t e d  i n t o  
p l a c e  and grounded w i t h  dredged m a t e r i a l  
T h e  c o n c r e t e  box s u p p o r t s  a c e n t r a l  
c o n c r e t e  p i e r  w i t h  t h e  causeway super-  
s t r u c t u r e  suppor t s .  

.. 

S t e e l  Box-Base Monopod 
S i m i l a r  t o  Scheme 2 excep t  us ing  a 
braced s t e e l  box & a b u i l t - u p  s t e e l  
c e n t r a l  column. 

Steel  Monopod ( I n t e r i o r  F i l l )  
A g r a v e l  base is c o n s t r u c t e d  t o  
p rov ide  bea r ing  f o r  t h e  s t r u c t u r e .  
A b u i l t - u p  s t e e l  c y l i n d e r  wi th  a 
widening s t e e l  base  is f l o a t e d  i n t o  
p l a c e  & grounded w i t h  dredged f i l l .  
T h e  monopod s t r u c t u r e  i s  f i l l e d  w i t h  t h e  
dredged m a t e r i a l  t o  p rov ide  t h e  working 
s u r f a c e .  S ide  f i l l  covered by s l o p e  
p r o t e c t i o n  i s  placed around t h e  base .  

Concrete  Monopod ( I n t e r i o r  F i l l )  
S i m i l a r  t o  Scheme 4 excep t  u s i n g  a 
l i g h t w e i g h t  c o n c r e t e  c y l i n d e r  w i t h  a 
c o n c r e t e  base.  

S t e e l  Caisson 
A hexagonal b u i l t - u p  s tee l  c a i s s o n  
w i t h  c o n c r e t e  b a l l a s t  is  towed 
i n t o  p o s i t i o n  & f i l l e d  w i t h  dredged 
m a t e r i a l .  Approximately 1 0  f e e t  of 
f i l l  is  p laced  around t h e  base. 

Rated Lower i n  
s c r een ing  ma t r ix .  

S e l e c t e d  scheme. 

Rated lower than  
Scheme 2 .  Was 
ranked # 2 .  

Rated lower i n  
s c r een ing  ma t r ix  

Rated lower i n  
s c r een ing  ma t r ix .  

Rated Lower i n  
mat r ix  . 
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CAUSEWAY SUPPORT STHUCTUKES SCHEME DESCRIPTION ( c o n c . )  
0 (STRUCTURAL CAUSEWAY A L T E R N A T I V E )  

TABLE C-2.5 

Scheme D e s c r i p t i o n  Comments 

0 
7 

e 8 

0 

9 0 

1 0  0 

1 1  0 

0 

1 2  

0 

Concrete  Caisson 
S i m i l a r  t o  scheme 6 ,  excep t  u s i n g  a 
hexagonal concrete c a i s s o n  w i t h  
c o n c r e t e  bottom. 

F l o a t a b l e  S t e e l  P i l e s  - S t e e l  Base 
A l t e r n a t i v e  A:  A square  b u i l t - u p  
s tee l  box w i t h  pe r ime te r  box type  
r i n g  beams & c o n c r e t e  b a l l a s t  is 
f l o a t e d  i n t o  ? l a c e .  The s t e e l  box 
s u p p o r t s  4 unbraced c o n c r e t e  f i l l e d  
s t e e l  p ipe  p i l e s  & a s m a l l e r  c o n c r e t e  
causeway suppor t  s l a b  s t r u c t u r e .  
The s t e e l  box is f i l l e d  w i t h  dredged 
m a t e r i a l  and surrounded w i t h  f i l l .  

F l o a t a b l e  Steel  P i l e s  - S t e e l  Base 
A l t e r n a t i v e  8: S i m i l a r  t o  Scheme 8 
excep t  l a t e r a l  b rac ing  i s  added be t-  
ween p i p e  p i l e s  excep t  a t  water  l i n e .  

F l o a t a b l e  S t e e l  P i l e s  - Concre te  Base 
S i m i l a r  t o  scheme 8 .  except u t i l i z e s  
c o n c r e t e  box t o  suppor t  p i l e s .  

J a c k e t  Type S t r u c t u r e  
A square  s t e e l  p ipe  p i l e  s t ruc ture  - -  - 
w i t h  l a t e r a l  b r ac ing  between v e r t i c a l  
p i l e s  excep t  a t  wa te r  l i n e  i s  p laced  
on t h e  s e a  f l o o r .  Smal le r  s t e e l  p i p e  
p i l e s  a r e  p laced i n  t h e  v e r t i c a l  p i l e s  
and d r i v e n  t o  t he  r equ i r ed  p e n e t r a t i o n  
i n  t h e  s e a  f l o o r .  

Gravel  I s l a n d  
Causeway spans a r e  suppor ted by a f i l l  
i s l a n d  c o n s t r u c t e d  us ing dredged 
m a t e r i a l  o r  m i n e  t a i l i n g s .  

Ranked a s  # 3  i n  
s c r een ing  mat r ix .  

Rated low i n  
' sc reen ing  ma t r ix .  
El iminated because 
of  p o s s i b l e  ice- 
br idg ing  between 
p i l e s .  

Rated low i n  
s c r een ing  mat r ix .  
El iminated because  
of p o s s i b l e  i c e  g 
b r idg ing  on b r a c i n  

Rated low i n  
s c r een ing  mat r ix .  
E l imina ted  because 
of  p o s s i b l e  i c e  
b r idg ing  . 
Rated lowest  of 
a l l  schemes i n  
s c r een ing  mat r ix .  
El iminated because 
of p o s s i b l e  i c e  
b r idg ing  on 
brac ing .  

Rated low i n  
s c r een ing  mat r ix .  
F i n a l  c ross- sec-  
t i o n  r equ i r ed  ap- 
proaches  t h a t  fo r  
a f u l l  e a r t h  f i l -  
l e d  causeway. 

e 
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CAUSEWAY 
SUPPORT STRUCTURE SCHEMES, FIG[ JRF C-7 5 
( STRUCTURAL CAUSEWAY ALTERNATIVE 1 

1 CELLULAR SHEET PILING 2 CONCRETE BOX-BASED MONOPOD 

I- 86' o,*. t 

3 STEEL BOX-BASE MONOPOD 4 STEEL MONOPOD (INTERIOR FILL1 
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CAUSEWAY 
SUPPORT STRUCTURE SCHEMES Ccont.1 FIGURE C-2.5 
C STRUCTURAL CAUSEWAY ALTERNATNE 1 

!-----I 

0 9 -  

5 CONCRETE MONOPOD (INTERIOR FILL1 

7 CONCRETE CAISSON 

6 STEEL CAISSON 

8 FLOATABLE STEEL PILES - 
STEEL BASE (A lT .  A I  
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CAUSEWAY 
SUPPORT STRUCTURE SCHEMES (cont.1 FIGURE C-2.5 . . -  - ~ 

B ( STRUCTURAL CAUSEWAY ALTERNATIVE 3 

B 

b 

, IS'S., , 

9 FLOATABLE STEEL PILES - 
STEEL BASE [ALT. I31 

11 JACKET TYPE STRUCTURE 

10 FLOATABLE STEEL PILES - CONCRETE BASE 

+ - j +  

SECTION 

12 GRAVEL ISLAND, 
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CAUSEWAY SUPPORT STRUCTURES SCREENING MATRIX TABLE C-2.6 
(STRUCTURAL CAUSEWAY ALTERNATIVE) 
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2 . 3  D E S C R I P T I O N  OF SELECTED SCHEMES 

From t h e  s c r een ing  m a t r i c e s ,  t h e  d e s i r a b i l i t y  of each scheme 
was determined from i t s  ranking.  The h i g h e s t  ranking scheme 
f o r  each type of s t ructure  was chosen f o r  f u r t h e r  eng inee r ing  
e v a l u a t i o n .  They a r e :  

Ber th ing  F a c i l i t i e s  - Concrete  Re ta in ing  Wall 

Causeway (Pr imary  Recommendation) - S o l i d  F i l l  w/Armor Rock 

Causeway ( A l t e r n a t i v e  Recommendation) 

- For S u p e r s t r u c t u r e  

- For Support  S t r u c t u r e  

- P r e c a s t  P r e s t r e s s e d  
Decked B u l b  Tees 

- Concre te  Box-Base 
Mo n opod 

For t h e  b e r t h i n g  f a c i l i t i e s ,  t he  c o n c r e t e  c a i s s o n  a c t i n g  a s  a 
r e t a i n i n g  wa l l  was s e l e c t e d ,  because t h i s  type of cons t ruc-  
t i o n  h a s  t h e  advantage of low t o t a l  cost and m i n i m a l  f i e l d  
time r equ i r ed  f o r  placement. The c o n c r e t e  ca i s son  box 
s e c t i o n s  w i t h  i n t e r n a l  s t i f f e n i n g  w a l l s  would be manufac- 
t u r e d  i n  a g rav ing  dock and t r a n s p o r t e d  t o  t h e  s i t e  by 
submers ib le  barge or by towing. T h e  c a i s s o n s  would be placed 
i n  p o s i t i o n  and grounded by f i l l i n g  w i t h  s u i t a b l e  sand and 
g r a v e l .  F i l l  m a t e r i a l  topped w i t h  s l o p e  p r o t e c t i o n  would be 
p laced  between t h e  c a i s s o n s  t o  p rov ide  t h e  dock s u r f a c e .  T h e  

s t ructure r e l i e s  on s o i l  f r i c t i o n  and p a s s i v e  r e s i s t a n c e  from 
r e t a i n e d  e a r t h  t o  r e s i s t  i c e  l oads .  
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Although a f i l l e d  causeway is  recommended, s t r u c t u r a l  
a l t e r n a t i v e s  were cons ide red ,  i n  t h e  even t  t h a t  rock o r  
g r a v e l  is not  a v a i l a b l e  i n  s u f f i c i e n t  q u a n t i t i e s ,  o r  i n  t he  
e v e n t  t h a t  t h e  environmental  e f f e c t s  a s s o c i a t e d  w i t h  a f i l l e d  
causeway a r e  deemed unaccep tab le .  

For t h e  spans  of t h e  a l t e r n a t i v e  s t r u c t u r a l  causeway 
s u p e r s t r u c t u r e ,  t he  p r e c a s t ,  p r e- s t r e s s e d  decked bulb t e e s  
were s e l e c t e d .  The p r e c a s t  g i r d e r s  would be manufactured 
under c o n t r o l l e d  c o n d i t i o n s  and would be s t o r e d  u n t i l  needed. 
T h i s  system has  t he  s i m p l e s t  c o n s t r u c t i o n  requ i rements ,  and 
t h e  top  f l ange  of t he  t e e s  p rov ides  a working s u r f a c e  when 
t h e  g i r d e r s  a r e  e r e c t e d .  P r e c a s t  c o n c r e t e  o f f e r s  a d i s t i n c t  

advantage over  s t e e l  i n  maintenance and c o r r o s i o n  r e s i s t a n c e .  
The g i r d e r s  would be manufactured i n  a p r e c a s t i n g  p l a n t  and 
t r a n s p o r t e d  t o  the  s i t e  on barges .  T h e y  would t h e n . b e  
e r e c t e d  on t he  causeway suppor t  p i e r s  and jo ined  t o g e t h e r  
w i t h  pos t- tens ioned  diaphragms. 

The c o n c r e t e  box-based monopod was s e l e c t e d  as  t he  b e s t  
s u p p o r t  s t r u c t u r e  f o r  t he  a l t e r n a t i v e  s t r u c t u r a l  causeway. 
T h i s  scheme has  the  advantages  of low c o s t ,  s h o r t  placement 
time, and s u p e r i o r  r e s i s t a n c e  t o  marine f o r c e s  and c o r r o s i o n .  
'The c o n c r e t e  s t r u c t u r e  would be p r e c a s t  i n  a g rav ing  dock and 
t r a n s p o r t e d  t o  t h e  s i t e .  T h e  monopod would be grounded i n  
p o s i t i o n  by f i l l i n g  t h e  base s t r u c t u r e  w i t h  s u i t a b l e  
m a t e r i a l .  S ide  berms of f i l l  m a t e r i a l  topped w i t h  s l o p e  
p r o t e c t i o n  would be placed around the  base ,  i f  r e q u i r e d ,  
a f t e r  s o i l s  t e s t s .  

0 

F i g u r e s  C- 2 . 6  through C- 2 . 1 0  i l l u s t r a t e  t he se  s e l e c t e d  
schemes. 
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PHASE II, CAUSEWAY EXTENSION FIGURE C-2.7 
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PHASE II CAUSEWAY &OUTER PIER FIGURE C-2.8 
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I BERTHING FACILITIES SECTION FIGURE C-2.9 
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CAUSEWAY SECTIONS FIGURE C-2.10 

RECOMMENDED: 
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ALTERNATIVE : 

FILL BOY FULL 
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S E C T I O N  " C " '  
( STEUCTURAL CAUSEWAY 1 
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3.0 F A C I L I T I E S  P L A N N I N G  - ONSHOKE 
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3.1 PHASED DEVELOPMENT OVERVIEW 

On-shore f a c i l i t i e s  a t  Cape Blossom would be developed i n  
phases  t o  co inc ide  w i t h  p o r t  development and a n t i c i p a t e d  
i n c r e a s e s  i n  sh ipp ing .  T h i s  s e c t i o n  d e s c r i b e s  how p o r t  
a c t i v i t i e s  and f u n c t i o n s  would g r a d u a l l y  s h i f t  from Kotzebue 
t o  Cape Blosssom a s  f a c i l i t i e s  a r e  developed t o  handle  
i n c r e a s e d  sh ipp ing  a t  Cape Blossom. 

The p r e s e n t  p o r t  f a c i l i t i e s  a t  Kotzebue a r e  owned and opera-  
t e d  by A r c t i c  L igh t e r age .  The l o c a t i o n  of t h e  e x i s t i n g  p o r t  
i s  shown on F igure  C-3.1. T h i s  d i s c u s s i o n  i s  based on i n i -  
t i a l l y  con t inu ing  t o  u s e  t h e s e  f a c i l i t i e s  u n t i l  replacement 
f a c i l i t i e s  a r e  a v a i l a b l e  a t  Cape Blossom; e v e n t u a l l y  most 
p o r t  a c t i v i t i e s  would be t r a n s f e r r e d  t o  Cape Blossom, a t  
which time t h e  Kotzebue s i t e  would be used t o  t r a n s s h i p  
s u p p l i e s  t o  up- r iver  v i l l a g e s .  Over time, most of t h e  

e x i s t i n g  p o r t  a r ea  would become a v a i l a b l e  f o r  sub- leas ing  of 
space  and b u i l d i n g s ,  w h i c h  could reduce a c t i v i t y  c o n f l i c t s  
w i t h i n  t h e  c i t y  by developing compat ible  bus ines s  uses i n  t h e  
a r e a .  

Independent  of development of new p o r t  f a c i l i t i e s  a t  Cape 
Blossom, t h e r e  e x i s t s  a s t r o n g  d e s i r e  t o  r e l o c a t e  t h e  e x i s t -  
i n g  tank farm from t h e  P o r t  of Kotzebue. T h e  e x i s t i n g  
Chevron O i l  tank farm could be r e l o c a t e d  t o  a p o i n t  o u t s i d e  
town t o  e l i m i n a t e  t h e  s a f e t y  hazard t h a t  now e x i s t s .  T h e  

r e l o c a t e d  tank farm c a p a c i t y  would prov ide  surge  c a p a c i t y  f o r  
loca l  shor t  term needs.  T h i s  is s u b j e c t  t o  n e g o t i a t i o n  w i t h  

A r c t i c  L igh t e r age ,  and i t  is understood t h a t  marginal  p r o f i t -  
a b i l i t y  e x i s t s  f o r  o i l  supply  t o  Kotzebue; r e l o c a t i o n  of t h e  
t ank  farm may be i n f e a s i b l e  f o r  p r i v a t e  investment  u n l e s s  
s u b s i d i z e d  o r  suppor ted by a d d i t i o n a l  charges .  
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An o v e r r i d i n g  c o n s i d e r a t i o n  i n  deve lop ing  t h e  new p o r t  a t  
Cape Blossom is  t o  be a b l e  to  o f f l o a d  v e s s e l s  d i r e c t l y  and 
e x p e d i t i o u s l y  i n  a l l  weather c o n d i t i o n s .  Immediate s t o r a g e  
f o r  ca rgo ,  i nc lud ing  f u e l s ,  would be provided a t  Cape Blossom 
f o r  t ranssh ipment  by t r u c k  o r ,  p r e f e r a b l y ,  by p i p e l i n e  t o  
Kotzebue .  I n i t i a l l y ,  f a c i l i t i e s  a t  Kotzebue would con t inue  
t o  be used t o  s t o r e  and handle  ca rgo  f o r  t ranssh ipment  and 
f o r  l o c a l  s t o r a g e ,  u n t i l  t h e  volume of ca rgo  i n c r e a s e s  t o  t he  
p o i n t  where  a d d i t i o n a l  f a c i l i t i e s  would be needed a t  Cape 
Blossom. Eventua l ly ,  inc reased  sh ipp ing  and t h e  a n t i c i p a t e d  
development of mining and o i l  e x p l o r a t i o n  o p e r a t i o n s  i n  t he  
r e g i o n  w o u l d  r e q u i r e  s u b s t a n t i a l  a r e a s  f o r  bulk s t o r a g e  and 
ca rgo  handl ing  a t  Cape Blossom. 

E x i s t i n g  topographic ,  d r a i n a g e ,  and v e g e t a t i v e  c o n d i t i o n s  a t  
t h e  Cape Blossom s i t e  a re  shown on F igu re s  C-3.2 and C-3.3. 
These c o n d i t i o n s  in f luenced  t h e  recommended f a c i l i t y  l a y o u t  
o p t i o n s  f o r  t h e  a r ea .  T h e  even tua l  c o n f i g u r a t i o n  of on-shore 
f a c i l i t i e s  is shown on Figu re s  C-3.4 and C-3.5. 

Development of on- shore f a c i l i t i e s  would occur  i n  two phases  
t o  c o i n c i d e  w i t h  development of Phase I and I1 development of 
p o r t  s t r u c t u r e s .  These w i l l  now be desc r ibed .  
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KOTZEBUE PORT (EXISTING) FIGURE C-3.1 
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. ,  EXISTING CONDITIONS: 
0 ELEVATIONS/VEGETATION - FIGURE C-3.2 
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NOTE- Base Information from USGS Kotzebue ( D - 1 )  Alaska 1950-1951. 
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EXISTING CONDITIONS: SLOPE/SOILS FIGURE '2-3.3 m 
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NOTE - Base Information from USGS Kotzebue ( D- I )  Alaska 1950- 1951. 
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DEEPWATER PORT 
ON-SHORE FACILITIES PLAN FIGURE C-3.4 
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Fuel Transfer Station. 
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3 . 2  PHASE I DEVELOPMENT 
0 

0 

0 

.m 

.. 

0 

'0 

Upon completion of Phase I, cargo and fuel barges up to 16 

feet of draft could berth directly. Most port operations 
would relocate to Cape Blossom. 

Phase I development at Cape Blossom would include: 

o An 1,800 foot causeway and 500 foot dock. 

o A three mile access road to site from highway. 

o On-shore fuel tanks sufficient to off-load a barge 
containing oil, diesel. fuel, and gasoline. 

0 The existing tank farm at Kotzebue would be re- 
moved. A smaller tank farm would be located just 
outside the city. 

0 A POL pipeline between Cape Blossom and Kotzebue or 
facilities for loading fuel tank trucks for 
transport to the relocated Kotzebue tank farm. 

o A 12,000 square foot transit building to contain 
other commodities until they can be trucked to 
Kotzebue. 

o Outside storage or a building to house construction 
materials, pending transport to Kotzebue. 

o Provision of facilities to transport heavy 
equipment and cargo containers directly to a 
secured area within Kotzebue's port facility. 

o B u l k  storage areas set aside for future bulk 
materials, such as coal and ore. 
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o A mobile crane which can traverse the causeway and 
off-load cargo. 

o Utilities needed: electrical power, water, sanitary 
facilities. 

Under this phase, the existing warehouse facilities at 
Kotzebue would continue to be used for transshipment, 
repackaging and for local storage. The port shipping offices 
and administration buildings would remain at Kotzebue. 

The first phase of development would use Arctic Lighterage 
Company's existing buildings at the Port of Kotzebue for 
breakbulk, transit, and warehousing €or both local use and 
transshipment. 

The present Chevron tank farm could remain in operation, or 
new tank storage facilities could be provided at a location 
near, but outside, the City of Kotzebue. New tank storage 
facilities would be designed to accommodate anticipated 
future local surge storage needs, with the main storage tanks 
located at Cape Blossom. If such new tank storage is 
provided near Kotzebue, the existing Chevron t a n k  farm could 
be removed. 

The present Chevron tank farm in Kotzebue provides the 
following capacities: 

Unleaded Gasoline 253 ,000  gal 
Regular Gasoline 776,000 gal 
Aviation Gas (1OU Octane) 855,000 gal 
Aviation Gas ( 80 Octane) 108,000 gal 
Jet Fuel ( A 5 0 )  1 ,796 ,000  gal 
Diesel # 1  6. Heating # 1  1,435,OuO gal 
Diesel # 2  932,000 gal 
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These f u e l s  a r e  s t o r e d  i n  13  t a n k s ,  w i t h  a f u l l  t r a n s f e r  
s t a t i o n  i n s t a l l a t i o n .  A i r c r a f t  f u e l s  a r e  p r e s e n t l y  
t r a n s s h i p p e d  t o  t h e  a i r p o r t  a s  needed. 

Fuel  f o r  t h e  p u b l i c  u t i l i t y  d i s t r i c t ' s  e l e c t r i c a l  power 
g e n e r a t o r  is s t o r e d  i n  a s e p a r a t e  1,000 ,000  g a l l o n  tank 
l o c a t e d  o u t s i d e  t h e  town. 

T h e  e x i s t i n g  tank farm i n  Kotzebue could s t o r e  a l l  t h e  f u e l s  
neces sa ry  t o  supply Kotzebue and t ranssh ipment  needs. 
Because of t he  hazardous c o n d i t i o n s  now e x i s t i n g ,  however, i t  
would be d e s i r a b l e  t o  r e l o c a t e  t h i s  tank farm elsewhere .  I f  

t h i s  is  done,  t h i s  m i n i m u m  amount of surge  tank s t o r a g e  
should  be provided a t  t h e  new l o c a t i o n  near  Kotzebue: 

Unleaded Gaso l ine  2U,000 g a l  
Regular  Gaso l ine  40,000  g a l  
Diesel # 1  40 ,000  g a l  
D i e s e l  # 1  4 0 , 0 0 0  g a l  
D i e s e l  # 2  40 ,000  g a l  
E l e c t r i c a l  Genera tor  ( e x i s t i n g )  1,000,000 g a l  
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Tank C a p a c i t y  a t  t h e  new o n- s h o r e  l o c a t i o n  a t  Cape Blossom 

w o u l d  be: 

U n l e a d e d  G a s o l i n e  
R e g u l a r  G a s o l i n e  
Diesel # 1  

Diesel # 1  
Diesel # 2  

A v i a t i o n  f u e l  ( 1 0 0  Octane)  
A v i a t i o n  f u e l  ( 80 Octane)  
J e t  f u e l  

5 0 0 , 0 0 0  g a l  

1 , 0 0 0 , 0 0 0  g a l  
1 , 0 0 0 , 0 0 0  g a l  
1 , 0 0 0 , 0 0 0  g a l  
1 , 0 0 0 , 0 0 0  g a l  
1 , 0 0 0 , 0 0 0  g a l  

2 0 0 , 0 0 0  g a l  
2 , 0 0 0 , 0 0 0  g a l  

I n i t i a l l y ,  t a n k  t r u c k s  c o u l d  b e  u s e d  t o  s e r v i c e  t h e  K o t z e b u e  

a i r p o r t  f r o m  t a n k  s t o r a g e  a t  Cape Blossom. A v i a t i o n  f u e l  
s t o r a g e  t a n k s  c o u l d  l a t e r  be loca ted  a t  t h e  e x i s t i n g  a i r p o r t  
t o  p r o v i d e  f a s t e r  s e r v i c e .  A p p r o x i m a t e l y  1 , 0 0 0 , 0 0 0  g a l l o n s  
o f  s t o r a g e  f o r  a v i a t i o n  g a s  and 2 , 0 0 0 , 0 0 0  g a l l o n s  f o r  j e t  

f u e l  would  b e  n e e d e d  a t  t h e  a i r p o r t  i n  o r d e r  t o  s a t i s f y  
p r e s e n t  t r a f f i c .  I f  a new a i r p o r t  is  b u i l t  a d j a c e n t  t o  t h e  

Cape Blossom p o r t ,  t a n k s  c o u l d  a l s o  b e  l o c a t e d  t h e r e :  i t  

w o u l d  b e  p o s s i b l e  t o  pump d i r e c t l y  f r o m  o f f - l o a d i n g  b a r g e s  t o  
t h e  s t o r a g e  t a n k s  a t  t h e  new a i r p o r t .  

W i t h  t h e  new t a n k  f a r m  near  K o t z e b u e  and  t h e  new t a n k  f a r m  a t  

Cape Blossom, s u b s t a n t i a l  v a l u a b l e  l a n d  would  be made 
a v a i l a b l e  a t  t h e  v a c a t e d  C h e v r o n  t a n k  f a r m  s i t e .  

T h e  e x i s t i n g  b u i l d i n g s  a t  t h e  P o r t  of K o t z e b u e  s i t e  could  be 

u s e d  f o r  t r a n s s h i p m e n t  a c t i v i t i e s .  The  4 0- f o o t  by 6 0- f o o t  

a n d  t h e  40- fOot  by 1 0 0- f o o t  b u i l d i n g s  owned by Arc t i c  

L i g h t e r a g e  c o u l d  also b e  u s e d  f o r  b r e a k b u l k  a c t i v i t i e s  and 
w a r e h o u s i n g .  They a r e ,  h o w e v e r ,  u n h e a t e d .  An a d m i n i s t r a t i v e  
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o f f i c e  and employee f a c i l i t i e s  would be r e q u i r e d  and c o u l d  be 
accommodated i n  t h e  e x i s t i n g  4O-fOOt by 6 0- f o o t  f r ame  
b u i l d i n g .  T h i s  b u i l d i n g  and a 3 0- f o o t  by 6 0- f o o t  f r ame  
b u i l d i n g  used  f o r  t h e  dock  o f f i c e  a r e  hea t ed  and l i g h t e d .  
A d d i t i o n a l l y ,  t h e r e  is  a 20- foo t  by 3 0- f o o t  wood f r ame  Rope 
H o u s e ,  a 25- foo t  by 4 0- f o o t  lumber  warehouse ,  and a 2 0- f o o t  
by 30- foot t i r e  h o u s e .  T h e s e  b u i l d i n g s  s e r v e  a l l  p r e s e n t  

s h i p p i n g  a c t i v i t i e s ;  some would become excess t o  needs  a s  t h e  
K o t z e b u e  Dock r e v e r t s  t o  a t r a n s s h i p m e n t  f a c i l i t y .  

T a b l e  C-3.1 s h o w s  t h e  e x i s t i n g  b u i l d i n g  i n v e n t o r y  and p r e s e n t  
uses, which c o u l d  c o n t i n u e  t h r o u g h  P h a s e  I .  

F i r e  p r o t e c t i o n  t o  t h e  P o r t  o f  Ko tzebue  is p r o v i d e d  by t h e  

f i r e  t r u c k  s t a t i o n e d  a t  t h e  n e a r b y  a i r p o r t .  

The  p r e s e n t  c r a w l e r  c r a n e ,  f o r k - l i f t  t r u c k s ,  and t r u c k -  

t r a i l e r  r i g s  owned by Arctic L i g h t e r a g e  c o u l d  con t inue  t o  be 
u s e d  f o r  h a n d l i n g  c a r g o  on- si te ,  and t r u c k s  c o u l d  be used f o r  
h a u l i n g  c a r g o  from Cape Blossom. T h e  p r e s e n t  motor p a t r o l  
c o u l d  be used  f o r  m a i n t a i n i n g  g r a v e l  r o a d s  and c o n t r o l l i n g  
snow. A snow plow would be needed t o  c l e a r  heavy  d r i f t s .  

A t  Cape Blossom, undeveloped  l a n d  is  a v a i l a b l e  f o r  on- shore  

f a c i l i t i e s .  Dur ing  P h a s e  I ,  t h e  new t a n k  f a rm and a 1 2 , 0 0 0  
s q u a r e  foot  t r a n s i t  b u i l d i n g  would be cons t ruc ted .  T h e  

t r a n s i t  b u i l d i n g  would have  e n c l o s e d  dock  s p a c e  f o r  f i v e  
t r u c k  l a n e s  and would a l s o  c o n t a i n  a d m i n i s t r a t i v e  and 
s h i p p i n g  o f f i c e s ,  a c a r e t a k e r ' s  s t a t i o n ,  and t r a n s i t  s t o r a g e  
s p a c e  f o r  d r y  c a r g o  and commodi t i e s .  A n  open s t o r a g e  a r e a  

would a l s o  be p r o v i d e d ,  w i t h  s e c u r i t y  f e n c i n g ,  l i g h t i n g ,  and 
a n  a l a r m  sys t em.  Access t o  t h e  causeway and p i e r  w o u l d  be 
s e c u r e d  by a l ocked  g a t e  and a l a r m  sys t em.  
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Minimum u t i l i t i e s  would a l s o  be provided i n  Phase I .  Water 
would be s u p p l i e d  from a s t ream o r  l a k e ,  with t r e a t m e n t ,  p l u s  

s t o r a g e  s u f f i c i e n t  f o r  t h e  w i n t e r  season.  S a n i t a r y  sewage 
w o u l d  be provided by a ho ld ing  t ank ,  w h i c h  would be 
p e r i o d i c a l l y  pumped and t rucked  t o  a dump s i t e .  E l e c t r i c i t y  
would be provided by a Jacobs- type wind  g e n e r a t o r ,  w i t h  
d i e s e l  g e n e r a t o r  back-up. Telephone service would be 

p rov ided  by a ground s t a t i o n  sys t em.  

Approximately t h r e e  miles of acces s  road would be needed t o  
connec t  Cape Blossom t o  t h e  proposed Kotzebue-Cape Blossom 
Highway. F i n a l  l o c a t i o n  of t h e  a c c e s s  road would depend on 
t h e  l o c a t i o n  of t he  f u t u r e  a i r p o r t ' s  t e r m i n a l  l o c a t i o n  and on 
t h e  p h y s i c a l  r e s t r i c t i o n s  of t h e  t e r r a i n .  

A summary of phased development of f a c i l i t i e s  and o p e r a t i o n  
is con ta ined  on Table  C- 3.2.  A d i s c u s s i o n  of development 
a n t i c i p a t e d  for  Phases  I1 fo l lows .  
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LIGHT 

N o  

No 

No 

Yes 

No 

No 

ARCTIC LIGHTERAGE BUILDINGS AT PORT OF KOTZEBUE T a b l e  C- 3 . 1  

PHASE I 

Warehouse 

B r e a k b u l k  

Admin. 

S h i p p i n g  

Rope 
House 

Lumber 

Warehouse 

BUILDING 

S t o r a g e  

S t o r a g e  

O f f  ice 
Dock 

O f f  ice  
Rope 

House 

Lumber 

Warehouse 

T i r e  

House 

P a r t s  & 

Weld ing  

S h o p  

TYPE 

Metal 

Me t a l  

Wood 

Wood 

Wood 

Wood 

Wood 

.Wood 

SIZE 

40 x 100 

40 x 60 

40 x 6 0  

30 x 6 0  

30 x 30 

25 x 40 

25 x 30 

100 x 100 

HEAT - 

NO - 
NO 

NO - 
Yes 
_I 

NO - 

NO 

No 

Yes - 

T i r e  

p a r t s  E, 

Yes I Welding 

PHASE I1 

Lacal 
Commod i ty 
S t o r a g e  
N o t  

Needed 

Not I 

Needed 

NO t 

Needed 

N o t  

Needed 
L o c a l  

Commodity 

S t o r a g e  L 

B u i l d i n g  

S u p p l i e s  

Local 
Commod i t y  

S t o r a g e  & 

B u i l d i n g  
S u p p l i e s  

P a r t s  & 

Welding 
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PHASED DEVELOPMENT OF FACILITIES AND OPERATIONS T a b l e  C-3.2 

L e g e n d :  K - K o t z e b u e  1 - E x i s t i n g  f a c i l i t y  a t  K o t z e b u e  

B - Blossom 2 - New f a c i l i t y  t o  be p r o v i d e d  

3 - F a c i l i t y  t o  b e  e n l a r g e d  

example - T r a n s i t  Shed :  Under  P h a s e  I ,  t h e  e x i s t i n g  t r a n s i t  
s h e d  a t  Kotzebue w i l l  be u s e d  a n d  a new o n e  b u i l t  

a t  Cape Blossom. T n e  new t r a n s i t  s h e d  w i l l  b e  

e n l a r g e d  i n  P h a s e  11. 

PHASES 

I 11 FACILITY/OPERATION: - 

0 
T r a n s i t  S h e d  

T r a n s s h i p p i n g  

B r e a k  B u l k  
W a r e h o u s e  ( 1 2 , 0 0 0  s q . f t )  

Admin. O f f  ices  
O f f i c e / S h i p p i n g  

L o n g s h o r e  B u i l d i n g  
C o n t a i n e r s  & S t o r a g e  

Gate B u i l d i n g  

S c a l e s  
E q u i p .  M a i n t .  F a c i l i t i e s  

S e c u r i t y  B u i l d i n g  
T a n k  F a r m  

S u r g e  T a n k s  

Coal T e r m i n a l  

Ore H a n d l i n g ,  S t o r a g e  

* -  e x i s t i n g  C h e v r o n  Tank  Farm is t o  be removed i n  P h a s e  

I and a smal l  s u r g e  t a n k  f a r m  p r o v i d e d  o u t s i d e  b u t  

a d j a c e n t  t o  K o t z e b u e .  T h e s e  s u r g e  t a n k s  would  be 

u s e d  i n  P h a s e s  I and 11. 
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3 . 3  PHASE I1 DEVELOPMENT 

Phase I1 development would be triggered by coal and other 
mineral development or OCS activities in the region, which 
would increase shipping, cargo handling, fuel storage, bulk 
storage, and possibly crude oil storage requirements. 

Phase I1 development envisions all port functions being at 
Cape Blossom, including coal export and outer continental 
shelf oil support activities. Only the upriver village 
transshipment function would remain at Kotzebue; this would 
free all but about one acre of the present Kotzebue port site 
for sub-leasing and other development. The small trans- 
shipment facility at Kotzebue would require a small storage 
building, shipping office, and mobile crane. Transshipment 
cargo would be made up at Cape Blossom and trucked directly 
to Kotzebue for barge loading. 

The new facilities at Cape Blossom would include additional 
warehouse space and transit buildings, maintenance facilities 
and garage, a shipping office, longshore office, security 
office, gate building, and truck scales. Coal or ore storage 
areas would be developed, and conveyors and related Eacili- 
ties would be provided for loading bulk carriers at the Outer 
pier. Should Chukchi Easin/Hope Basin development occur 
following OCS explorations, it is very likely, in the opinion 
of this consultant, that transport of oil will be most 
economical. via pipeline to the Kotzebue area and thence by 

ice-reinforced tanker to Uniat Pass (Aleutian/Alaska 
Peninsula), with transfer to conventional tankers at that 
point. Economics and environmental constraints do not favor 
pipelines east to TAPS. If such an activity were to occur, 
major expansion o f  the backlands area would be required for 
tank storage for the ice-bound win'ter months. 

A l l  this development at Cape Blossom, and the transfer of all 
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p o r t  o p e r a t i o n s  would tend t o  s t i m u l a t e  development OL 

r e l o c a t i o n  of r e l a t e d  bus ines se s  t o  t h e  new s i t e .  

F i g u r e s  C-3.4 and C-3.5 show how t h e  completed on- shore 
development would be l a i d  ou t .  Under t h i s  Phase:  

0 The  causeway would be extended t o  a second L-head 
p i e r  4 , 0 0 0  f e e t  from shore  i n  2 5  f e e t  of water  
(d r edg ing  would prov ide  30 f e e t  of wate r  dep th  t o  
accommodate v e s s e l s  of up t o  2 2  f e e t  of d r a f t ) .  

o Coal ,  o i l ,  o r  o r e  s t o r a g e  a r e a s ,  conveyors ,  and 
r e l a t e d  f a c i l i t i e s  would be developed.  

o T h e  tank farm would be expanded t o  handle a l l  f u e l s ,  
i nc lud ing  a i r p o r t  needs. 

o Add i t i ona l  open- storage,  WaKehOUSe space ,  and 
t r a n s i t  bu i ld ings ;  maintenance f a c i l t i e s  and garage:  
s h i p p i n g ,  longshore ,  and s e c u r i t y  o f f i c e s :  a g a t e  
a u i l d i n g ;  and t ruck  s c a l e s  would a l l  be provided.  

o Welding and f a b r i c a t i o n  shops  ( t o  serve i n d u s t r i e s  
a t  Cape Blossom) may be provided.  

o F u l l  s e c u r i t y  measures would be p rov ided ,  which 

would i nc lude  f e n c i n g ,  l i g h t i n g ,  alarm systems,  and 
probable  f u l l - t i m e  s e c u r i t y  guards .  

o A l l  u t i l i t i e s  would need t o  be expanded, t o  i nc lude :  
p o t a b l e  water  supply  and s t o r a g e ,  t e r t i a r y  s a n i t a r y  

sewer t r ea tmen t  w i t h  o u t f a l l  i n  Kotzebue Sound, and 
a d d i t i o n a l  e l e c t r i c a l  power from w i n d  and d i e s e l  
powered g e n e r a t o r s .  
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Table C-3.3 shows equipment requirements for Cape Blossom and 
Kotzebue, as projected through the year 2000. Table C-3.4 
shows a summary of projected building needs during the phased 
on-shore development. 
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EQUIPMENT REQUIREMENTS AT KOTZEBUE AND CAPE BLOSSOi~I** T a b l e  C-3.3 

AT KOTZEBUE AT CAPE BLOSSOM 

P h a s e  I :  Crawler  C r a n e  M o b i l e  Crane  

1 Hvy F o r k l i f t  1 Hvy F o r k l i f t  

1 Med F o r k l i f t  1 Med F o r k l i f t  

* F i r e  T r u c k  Snow Rem. E q u i p .  

TO S E R V E  

BOTH SITES 

P u e l  T a n k  T r u c k  

2 F l a t  bed  T r u c k s  
1 Van T r u c k  

M o b i l e  Crane  F u e l  T a n k  T r k / T r l r  P h a s e  11: Crawle r  Crane 
1 Hvy F o r k l i f t  2 Hvy F o r k l i f t s  2 F l a t b e c l  T r u c k s  

1 Med F o r k l i f t  
* F i r e  T r u c k  Snow Rem.  Equipment  

2 Med F o r k l i f t s  1 Van T r u c k  & T r l r  

F i r e  T r u c k  

* F i r e  t r u c k  a t  K o t z e b u e  a i r p o r t  Serves  p o r t  

* *  T h r o u g h  t h e  Y e a r  2 0 0 0 .  

0 
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T a b l e  C-3.4 CAPE BLOSSOM BUILDING PROJECTION 8 

PHASE I 0 
N e w  B u i l d i n g  or A d d i t i o n  H e a t e d  L i g h t e d  sf 

T r a n s i t  B u i l d i n g  Yes Yes 1 2 , 0 0 0  

PHASE 11 
s f  

( a d d e d )  

16,800  

W a r e h o u s e  . No Yes ------ 2 4 , 0 0 0  
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Admin. B u i l d i n g  

S h i p p i n g  O f f i c e ,  

L o n g s h o r e  f a c i l i t y  & 

S e c u r i t y  O f f i c e  D 

L o n g s h o r e m e n ' s  B l d g .  

o n  p i e r  

D 
E q u i p m e n t  Main tenance  
a n d  Garage F a c i l i t y  

D T r u c k  S c a l e s  

Gate B u i l d i n g  

Yes Yes _ _ _ _ _ _  3 , U O O  

Yes Yes ------ 3 , 2 0 0  

------ Yes Yes 8 0 0  

Yes Yes ------ 4 , 2 0 0  

NO Yes ------ lO'x40' 

1 2 0  ------ Yes Yes 



4.0 COSTS OF PORT DEVELOPMENT 

e 

0 
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Costs of development of a new deepwater.port are presented 
below. Offshore development costs are discussed in Section 
4.1; onshore costs are presented in Section 4.2. 

4.1 OFFSHORE DEVELOPMENT COSTS 

Two basic approaches to port development were considered, in 
order to allow a meaningful comparison of costs. One 
approach would provide single-phase construction of a 4,000 
foot long rubble-mound causeway to an L-head pier. Its 
costs are summarized in Table C-4.1. 

The recommended approach calls for a two-phase development 
scenario keyed to shipping needs. Phase I would provide an 
1,800 foot causeway to an L-head pier; this development 
would meet Kotzebue current shipping needs. Phase I1 would 
extend the causeway 2,200 feet to a second L-head pier in 
deeper water; this development would serve future shipping 
needs. Estimated costs of this two-phase approach are 
summarized in Table C-4.2. Detailed costs for Phase I are 
presented in Table C-4.3, and detailed costs for Phase I1 
are presented in Table C-4.4. Table C-4.5 displays 
estimated cost of the structural alternative for the 
extended causeway. 

4.2 ONSHORE DEVELOPMENT COSTS 

Estimated costs for onshore support facilities are 
summarized in Table C-4.6 and are shown in more detail in 
Table C-4.7. In addition, the cost of a fuel transfer 
pipeline system connecting Cape Blossom and Kotzebue is 
estimated at $14 million. 

C-50 



B 

- ~~ ~ 

TABLE C-4.1 

COST OF SINGLE-PHASE CONSTRUCTION OF 4 0 0 0  FOOT RUBBLE-MOUND 
CAUSEWAY TO PIER AT 30 FEET OF WATER DEPTH (NOT RECOMMENDED) 

I tern - 

Core Material 
Armour Rock 
Under Layer 
Concrete Caisson 
Caisson Shipping 

& Installation 
Bridge Section 
Bridge Shipping 

& Installation 
Bridge Abutments 
Channel Dredging 

Sub Total 

Quantity unit 

6 0 4 , 0 0 0  CY 
134,000 CY 

82 ,000  CY 
12,750 CY 

LS 
100 LF 

LS 
LS 
LS 

Contingency & Engineering @ 2 0 %  

Total 

Unit Total Cost 
cost 1 Thousands) 

40 $ 2 4 , 1 6 0  

EO 10,700 
5 0  4,100 

9 0 0  1 1 , 5 0 0  

2 ,500  
8 0  8 0  

40  

5 0 0  

3,000 

56 ,580  

11,316 

$67 , E96 
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SUMMARY OF ESTIMATED COSTS, TABLE C- 4 . 2  

RECOMMENDED PLAN* 

T o t a l  C o s t  

( T h o u s a n d s )  

0 Phase  I :  

8 P h a s e  11: 

1 ,800  f o o t  s o l i d - f i l l  causeway 
and L-Head p ier  a t  1 8  f o o t  

water d e p t h :  

2 ,200  f o o t  e x t e n s i o n  of  s o l i d  f i l l  
causeway and second p i e r  a t  30 f o o t  
water d e p t h :  

T o t a l  P r o j e c t  C o s t  

S t r u c t u r a l  o p t i o n  f o r  causeway e x t e n s i o n  ( a d d ) :  

To ta l  P r o j e c t  C o s t ,  S t r u c t u r a l  O p t i o n :  

* Summarized T a b l e s  C-4.3, C- 4 . 4 ,  and C-4.5 
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51 ,458  

$86 ,319 
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PHASE I 1,800' LONG RUBBLE-MOUND CAUSE- TABLE C-4.3 
WAY AND PIER DEPTH, ESTIMATED COSTS 

Item Quantity 

Core Material 
Armour Rock 
Under Layer 
Concrete Caisson 
Caisson Shipping 

& Installation 
Bridge Section 
Bridge Shipping 

& Installation 
Bridge Abutments 
Pipeline 

Sub Total 

206 , 600 
74,400 
48,800 
9,750 

100 

Unit 

CY 
CY 
CY 
CY 

LS 
LF 

LS 
LS 
LS 

Contingency & Engineering @ 20% 

Total 

c-53 

Unit Total Cost 
- cost (Thousands) 

40 $8,264 
80 5,952 
so 2,440 
900 8,115 

80 
2,500 

80 

40 
500 
500 

$29,051 

5 , 810 



B PHASE 11: 2 , 2 0 0  FOOT EXTENSION 
OF CAUSEWAY AND SECOND L-HEAD PIER 

- ESTIMATED COSTS 

B 
- Item Q u a n t i t y  - U n i t  

D 

D 

Core Material  3 2 7 , 1 0 0  CY 
Armour Rock 1 0 3 , 6 0 0  C Y  
Under  L a y e r  8 0 , 7 0 0  C Y  

Concrete C a i s s o n  1 2 , 7 5 0  C Y  

Ca isson  S h i p p i n g  
& I n s t a l l a t i o n  LS 

P i p e l i n e  LS 
C h a n n e l  D r e d g i n g  LS 

S u b  T o t a l  

C o n t i n g e n c y  & E n g i n e e r i n g  @ 2 0 %  

T o t a l  

TABLE C- 4 . 4  

U n i t  T o t a l  C o s t  
c o s t  ( T h o u s a n d s )  

40 $ 1 3 , 0 8 4  

8 0  8 , 2 8 8  
50  4 , 0 3 5  

900 1 1 , 4 7 5  

2 , 5 0 0  
500 

3 , 0 0 0  

$ 4 2 , 8 8 2  

8 , 5 7 6  

$ 5 1 , 4 5 8  

b 
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PHASE 11: STRUCTURAL CAUSEWAY 

OPTION - ESTIMATED COSTS 
b 

Q u a n t i t y  U n i t  - 1 tem - 
D Core M a t e r i a l  108 ,900  

Armour Rock 36 ,100  

Under Laye r  1 7 , 8 0 0  
S u p p o r t  S t r u c t u r e s  9 

b S h i p p i n g  & 

I n s t a l l a t i o n  

S u p e r s t r u c t u r e  1 ,500  

S h i p p i n g  & 

C o n c r e t e  C a i s s o n  1 2 , 7 5 0  

Caisson S h i p p i n g  
& I n s t a l l a t i o n  

Channe l  Dredg ing  
P ipe1  i n e  

I n s t a l l a t i o n  

Sub  T o t a l  

CY 
C Y  

C Y  

E A  

LS 

LF 

LS 
C Y  

LS 
LS 
LS 

C o n t i n g e n c y  & E n g i n e e r i n g  @ 2 0 %  

TABLE C-4.5 

u n i t  T o t a l  Cos t  
c o s t  ( T h o u s a n d s )  - 

40 $ 4 ,356  
80 2 ,888  

50 890 
1 . 7  m i l  1 5 , 3 0 0  

4 , 0 0 0  

1 ,154  

520 
900 1 1 , 4 7 5  

2,500 
3 ,000  

500 

$46 ,583  

9 , 3 1 7  

, 

T o t a l  
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ONSHORE FACILITIES, ESTIMATED 

COSTS (SUMMARY)* 

I tem - 
Fuel S t o r a g e  a t  Cape Blossom 
Cargo  T r a n s i t  B u i l d i n g  

Open S t o r a g e  f o r  C o n t a i n e r s / C a r g o  
Roadway t h r o u g h  S i t e  

U t i l i t i e s  
New Tank Farm i n  Kotzebue  

N e w  Equipment  For  Cape Blossom 
P h a s e  I 
P h a s e  I1 

T o t a l  

e 

e 

* D e t a i l e d  C o s t s  a r e  shown o n  T a b l e  C- 4 . 7 .  

TABLE C- 4 . 6  

E s t i m a t e d  Cost 
( T h o u s a n d s )  

$9 ,360  .O 
1 , 0 8 7 . 0  

487.0 
652 .6  

730 .5  
1 , 1 0 5 . 0  

995 .0  

515 .0  

0 

0 C-56 
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ESTIMATED COSTS, ONSHORE DEVELOPMENT TABLE C-4.7 

PHASE I 
U n i t  T o t a l  Cost  

U n i t  Cost ( T h o u s a n d s )  Q u a n t i t y  - 

F u e l  S to rage  a t  Cape B l o s s o m :  
5 0 0 , 0 0 0  S t e e l  T a n k s  

2 0 0 , 0 0 0  S t e e l  T a n k s  
C o n t a i n m e n t  Berms 
G r a v e l  I n s u l a t i o n  
6 "  Dense S t y r o f o a m  i n s u l .  
S i t e  P r e p / E x c a v a t i o n  
P i p i n g / v a l v e s / C o n t r o l s  
T r a n s f e r  S t a t i o n  

Cargo T r a n s i t  B u i l d i n g :  
I n s u l .  Metal B u i l d i n g  

2 '  Gravel  B a l l a s t  
S e c u r i t y  F e n c e  

S e c u r i t y  Alarm S y s t e m  
G r a d i n g  

7 . 5  m i l  g a l  . 7 5  

0 . 2  m i l  g a l  . 7 5  
1 2 , 0 0 0  C Y  4 0  

5 , 0 0 0  CY 40 
4 , 0 0 0  SY 1 5 0  

3 1 , 0 0 0  CY 5 
L S  

LS 

$ 5 , 6 2 5  

1 5 0  
4 80 

200  
6 0 0  
1 5 5  

1 , 8 0 0  
350  

$ 9 , 3 6 0  

1 2 , 0 0 0  SF 5 0  $ 6 0 0  

7 , 0 0 0  CY 40 280  

1 , 2 0 0  LF 3 0  3 6  

LS 5 0  
2 . 5  Acre 1o/SY 1 2 1  

$ 1 , 0 8 7  

Open S torage  ( C o n t a i n e r s / C a r g o ) :  
2 '  G r a v e l  B a l l a s t  7 , 0 0 0  C Y  4 0  $ 280 

F e n c i n g  1 , 2 0 0  LF 30 3 6  
S e c u r i t y  Alarm S y s t e m s  L S  5 0  

Grading 2 .5  Acre 1 O / S Y  1 2 1  

$ 4 8 7  

c 
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ESTIMATED COSTS, ONSHORE DEVELOPMENT 
JCONTINUED) 

PHASE I (CONTINUED) 

Roadway through Site: 
Grading 
1 8"  B a1 1 as t 
6" Crushed Rock 
Filter Fabric 

TABLE C-4.7 

Utilities: 
Electrical 
- 50 KW Diesel Gen. 
- Wiring/Controls 
Sanitary Sewer 
- Holding Tank w/Valves 
- Piping (insulated) 
Water Supply 

(Lake or Creek) 
- Intake Pump (15 GPM) 
- 3 '  @ pipe (insul.) 
- Storage Tank 
- Service piping l "0  
Telephones/Communication 
- Ground System 

Unit Total Cost 
Unit CoSt (Thousands) Quantity - 

1.5 Acre 1O/SY $ 72.6 
3,500 CY 40 140 
1,000 CY 4 0  4 0  

8,000 SY 50  400 
$652.6 

LS $ 25 
LS 20 

2,000 gal 10 
150 LF 30 4 . 5  

LS 5 

2,600 LF 25 65 
20,000 gal 5 00 

500 LF 20 1 

LS 100 
$730.5 
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ESTIMATED COSTS, ONSHORE DEVELOPMENT 
(CONTINUED) 

e 

0 

0 

0 

0 

PHASE I (CONTINUED) 

New Tank Farm in Kotzebue: 
Remove existing tanks 
Regrade site/cleanup 
Gravel Surface 
Purchase 1 Acre Site 
5 Tanks 
Site Prep 
Berms 
Gravel & Insul. 
6 "  Dense Insul. 
Piping/Valves/Controls 
Transfer Stations 

Quantity 

New Equipment for Cape Blossom: 
50 Ton Crane 
30 Ton Forklift 
15 Tom Forklift 
Snow Removal Truck, Equip. 

PHASE I1 
15 Ton Forklift 
30 Ton Forklift 
Fire Truck, Foam & H20 

180K 

3,000 

1,000 
200 

1 
1 
1 

1 

Unit 

LS 
LS 
LS 
LS 

gal 
LS 
CY 
CY 
SY 
LS 
LS 

EA 
EA 
EA 
EA 

1 EA 
1 EA 
1 EA 

TABLE C-4.7 

Unit Total Cost 
Cost (Thousands) 

$ 200 
20 
25 
50 

1.00 180 
4 0  

4 0  120 
40 40 

150 30 
200 

200 
$1,105 

$ 500 
225 
90 
180 

$ 995 

$ 9 0  
225 
200 

$ 515 
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5.0 AIRPORT PLAN 

The possibility of developing an airport near Cape Blossom is 
predicated on two possible needs. The first is a future need 
to relocate all present airport functions to Cape Blossom to 
improve aviation operations and access to the south. The 
second is to provide a facility for heavy transport aircraft, 
such as the Hercules, to fly in derricks and critical 
supplies in support of outer continental shelf oil 
operations; for these operations, airport proximity to the 
new port and avoidance of truck traffic through the city may 
be desirable. This discussion focuses on utilizing a Cape 
Blossom airport for "industrial" purposes. 

The basic configuration envisioned for the Cape Blossom 
industrial airport consists of a 6,400 foot runway oriented 
east-west, with a parallel taxiway: a parking apron would be 
centered along the runway. The location of the proposed 
airport and its relationship to other Cape Blossom port 
facilities are shown on Figure C-5.1. The operations 
building and lease lots would be located on a parcel 
bordering the apron. The parking and storage area would be 
l o c a t e d  adjacent to  t he  terminal building. A crosswind 
runway, oriented north-south, while not part of the present 
proposal, would be positioned to achieve the appropriate 
clearances. 

5 . 1  RUNWAY REQUIREMENTS 

The airport at Cape Blossom would be classified as a "general 
transport airport". A general transport airport is defined 
as one that accommodates transport category aircraft used in 
general aviation and weighing less than 150,000 pounds. 
"General aviation" is defined as all civil flying not 
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1 FIGURE C-5.1 PROPOSED AIRPORT LOCATION 
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c l a s s i f i e d  a s  " a i r  c a r r i e r "  ( t h a t  which s e r v e s  scheduled 
a i r l i n e s ) .  I t  thereby  encompasses many d i f f e r e n t  c a t e g o r i e s  
and t y p e s  of a i r c r a f t .  General  a v i a t i o n  i n c l u d e s  a c t i v i t i e s  
such a s  pe r sona l  f l y i n g ,  t r a n s p o r t a t i o n  of personne l  and a i r  
t a x i  s e r v i c e .  The g r o s s  weight  f o r  l a r g e r  a i r c r a f t  commonly 
used i n  t h e  a r e a  does not g e n e r a l l y  exceed 150,000 pounds. 
For example, t h e  maximum t akeo f f  weight  fo r  a Boeing 737-200 
and a Lockheed Hercu les  (C-130) a r e  115,500 pounds and 
1 5 5 , 0 0 0  pounds, r e s p e c t i v e l y .  

Fu tu re  o p e r a t i o n a l  demand may be s u f f i c i e n t  t o  j u s t i f y  a 
p r e c i s i o n  ins t rument  runway ( P I R )  d e s i g n a t i o n ,  and it  is 
t h e r e f o r e  a p p r o p r i a t e  t o  p rov ide  f o r  P I R  o p e r a t i o n s  from the  
o u t s e t .  

A i r p o r t  des ign  c r i t e r i a  used i n  de te rmin ing  t h e  need f o r  a 
6 , 4 0 0  f o o t  runway and p a r a l l e l  taxiway a r e  con ta ined  i n  

Appendix E .  

P r o j e c t e d  t r a f f i c  is  such t h a t  p a r a l l e l  runways do not appear 
t o  be necessary  now o r  i n  t h e  f o r e s e e a b l e  f u t u r e .  However, 
t h e  land r e q u i r e d  f o r  a p o s s i b l e  f u t u r e  p a r a l l e l  taxiway 
should  be acqu i r ed ,  p a r t i c u l a r l y  i f  t h e r e  is any perce ived  
p o s s i b i l i t y  of r e l o c a t i n g  p r e s e n t  a i r  c a r r i e r  and g e n e r a l  
a v i a t i o n  a c t i v i t i e s .  A d d i t i o n a l l y ,  whi le  t h e r e  is no f i r m  

b a s i s  f o r  p r o j e c t i n g  demand fo r  a i r  c a r r i e r  s e r v i c e  a t  t he  
new a i r p o r t ,  i t  would be  wise t o  a c q u i r e  s u f f i c i e n t  land t o  
ac,commodate l a n d s i d e  needs of such  f u t u r e  expansion 
b e f o r e  t h e  a v a i l a b l e  land is developed f o r  o t h e r  purposes .  
Measures should a l s o  be taken t o  a s s u r e  f u t u r e  environmental  
and a i r s p a c e  c o m p a t i b i l i t y  w i t h  a i r  c a r r i e r  o p e r a t i o n s .  A s  
t h i s  g e n e r a l  t r a n s p o r t  a i r p o r t  could u l t i m a t e l y  be used t o  
s e r v i c e  l a r g e  j e t  f r e i g h t . e r s ,  s u f f i c i e n t  space  should be 
p rov ided  t o  accommodate expansion.  
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5 . 2  SUPPORT FACILITIES 

Airport Bui Id ing s 

The airport at Cape Blossom would be equipped with a combina- 
tion operations, administration and storage building, and 
maintenance shed. The operations structure can be a 60 foot 
by 40 foot modular metal structure with an office, meeting 
area, space for Ereight storage, operations areas, and a 
waiting area. The maintenance structure should have similar 
dimensions and be located adjacent to the terminal building. 
Space allocation adjacent to the terminal should include 
provision of approximately 3 acres for leasing for aviation 
and non-aviation related purposes. The total airport 
building site should cover about 4 acres, with no provision 
for possible future passenger terminal facilities. 

Access and Storage 

Access roads must be provided to interconnect the port, air- 
port, and Kotzebue and to connect facilities located on the 
airport premises. The major space requirement will be for 
parking and storage. The parking area can be reasonably 
expected to store a combination of 30 passenger type vehicles 
and 30 pieces o f  heavy equipment. To determine total space 
needed, an average space requirement of 400 square feet per 
vehicle and 1,000 square feet per piece of heavy equipment 
was used. The basic parking area was then increased approxi- 
mately 20 percent to allow for maneuvering, snow storage, and 
a fuel facility. 

An additional acre would be required to handle break-bulk and 
other material storage. Approximately 3 acres would accommo- 
date the access and storage needs of Cape Blossom airport. 
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The p r e s e n t  Ko tzebue  a i r p o r t  is  s u b s t a n d a r d  i n  c e r t a i n  
r e s p e c t s ,  p a r t i c u l a r l y  runway s a f e t y  w i d t h  and runway smooth- 
ness. The o p p o r t u n i t y  e x i s t s  t o  combine g e n e r a l  a i r  
t r anspor t  and a i r  ca r r i e r  o p e r a t i o n s  n e a r  Cape Blossom 
g e n e r a l l y  w i t h i n  t h e  above  framework,  i f  i t  is  d e c i d e d  t o  
abandon t h e  p r e s e n t  a i r p o r t .  
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Poten t ia l  economic impacts w i l l  center  i n  three basic areas:  
employment; business a c t i v i t y ;  and public revenues and cos t s .  
Econom.ic impacts associated w i t h  the proposed project  w i l l  
include d i r e c t  economic impacts d u r i n g  construction,  perma- 
nent e f f e c t s  from project  operat ion,  and secondary economic 
impact,s resul t ing from induced population growth and business 
ac t iv i . ty .  I t  is ant ic ipated t h a t  construction re la ted socio- 
economic e f f e c t s  w i l l  be very d i f f e r e n t  from subsequent 
e f f ect.s of project  operation. 

1.1 CONSTRUCTION IMPACTS 

Construction of t h e  proposed project  is estimated t o  require 
two to  three years to  complete, based on an average 
const ruct ion work period of nine m o n t h s  per y e a r .  However, 
ac tual  construction time required to  complete the project  is 
approximately two years i f  a year round construction work 
period becomes viable .  The pr incipal  construction 
marshalling and staging area is  ant ic ipated to require 
approximately one to  two acres ,  and would be located a t  the 
proposed port f a c i l i t y  s i t e .  

Direct. Construct ion Costs 

Total  d i r e c t  construction cos t s  for  the proposed project  are  
estimated a t  approximately $86 .3  mi l l ion.  Total mater ia ls  
and equipment cos t  is  assumed t o  average 7 0  percent of the 
t o t a l  d i r e c t  construction cos t s ,  w i t h  labor averaging 30 

percent .  The development is proposed i n  phases. Costs are  
approximately as follows: 

0 
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I :  $34,86l,OUO 
11: 51 , 4 5 t i , 0 0 0  

Total: $86,319,000 

Additionally, on-shore development costs which depend on the 
level of economic development are estimated .to total 
$14,932,100. 

Direct Construction Employment 

Construction employment for the proposed project would be 
expected to require a range o f  1 0 0  to a peak of 150 employees 
for two to three construction work seasons, if all phases are 
completed in a continuous program. Although the construction 
time phases for onshore and offshore work do not coincide 
exactly, the construction work force is expected to average 
approximately 125 workers during project construction, under 
a full construction scenario. 

Construction of the project will involve various types of 
skilled and unskilled labor. A summary of manpower 
requirements by skill type, construction component, and 

construction manpower requirements, an estimated 7 5  to 1 1 2  

workers, or 75 percent of the peak labor requirements, are 
expected to be obtained from the local labor market. An 
estimated 25 to 38 workers, or 2 5  percent of the peak, are 
expected to be imported from outside the project region. 

availablity a re  presented in Table D- 1 . 1 .  Of the average 

Construction manpower requirements, although relatively 
temporary in nature, will have a significant impact on local 
employment in Kotzebue. Project construction employment will 
have a beneficial effect on the current unemployment rate. 
Although there is a potential shortage of certain skilled 
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l a b o r  t y p e s ,  t h e r e  is  c u r r e n t l y  a l o c a l  s u r p l u s  of many 
semi-sKi l led  and u n s k i l l e d  l a b o r  t y p e s  which could be 
u t i l i z e d  i n  p r o j e c t  c o n s t r u c t i o n .  

MANPOWER BY S K I L L  TYPE TABLE D - I .  1 

C o n s t r u c t i o n  
A c t i v i t y  

Manpower 
Imported Labor 

Requirement 

Local Labor 

Management - P r o j e c t  Manager Truck Dr ive r s  
A s s i s t a n t  Manager Tug Crew 
Foreman Barge Crew 

Causeway Work Surveyors  B u l l d z r .  D r i v e r s  
Crane Ope ra to r s  Loader Dr ive r  

blaintenance Crew Canteen S t a f f  

Q u a r r y  Work 

Shore  Work 

Concre te  Work 

Foreman 
D r i l l e r s  
Loaders 
D r i v e r s  

Foreman 
t i rader  D r i v e r s  

Ca rpen te r s  
B r i c k  Layers  
P 1  umbers 
La b o r e r s  

Batcher Opera tor  Batch P l a n t  
Crusher  Opera tor  Laborers  

Steel F i x e s  Crusher  Labor 
Concrete  Foreman Concrete  Crew 
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Construction Materials Requirements 

Total construction material costs are estimated at 
approximately $60 mill.ion, or 7 U  percent of total project 
construction costs. O f  the total construction material 
requirements, an estimated 8 0  percent, or approximately $48 
million, will be purchased locally. Construction materials 
expected to be purchased locally include concrete, sand, 
gravel, diesel f u e l ,  gasoline, and lubricating oil. In 
addition, an estimated 21) percent o f  total construction 
material requirements, or approximate1.y $17 million, will be 
imported from outside the region including cement, steel, and 
heavy construction equipment. 

The purchased fill material is expected to have a significant 
local impact with respect to local area suppliers, although 
no significant adverse long term impacts on local supplies 
are expected. Potential short term adverse impacts on local 
petroleuni supplies could result from construction of the 
proposed project. However, accurate projection of petrOleUln 
supplies required during each construction work season and 
coordination of local and regional supplies could reduce 
potential adverse impacts on local and regional needs. To the 
extent that construction fuel demands cannot be coordinated 
with local supplies and delivery schedules, the contractor 
could provide additional on-site fuel storage to minimize any 
adverse impacts on local supplies and storage capacity. 

Secondary Employment Generated by Construction 

Potential secondary employment generatea locally a5 a result 
of project construction should be relatively significant 
given the short construction work phases and relatively sinall 

size of tne average construction work force. Secondary 
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employment is likely to be generated from two distinct 
construction activities: construction payroll spent locally 
and construction materials purchased locally. A total 
employment effect of approximately 275 to 3 2 5  short term 
direct and secondary jobs would potentially result from the 
proposed project, if f u l l y  developed over three years. 

1 . 2  OPERATION AND MAINTENACE IMPACTS 

Commercial/Industrial Impacts 

e 

e 

Numerous potential direct and indirect economic benefits are 
anticipated from improved port facility economic activities, 
including port-related wholesale and retail trade activity, 
existing port-related supplies, and development of new port- 
related service activities, including potential mineral 
resources and fishing activities. The most probaDle mineral 
aevelopments involve the Chicago Creek coal fields and OCS 
oil exploration and development activities. With an adequate 
port facility, the City of Kotzebue could act as a principal 
support and construction staging area with potentially 
significant long term economic benefits to the City. 

D i re c t Pe rm a n e n t Empl o yme n t 

B 

Operations and maintenance of the proposed port project are 
not expected to have an immediate impact on employment in 
Kotzebue, assuming that most of the current port operations 
and related employment is transferred over to the new 
facility. The proposed project will require approximately 
$700,000 per year For operations and maintenance. 

Costs associated with port operations include salaries and 
fringe benefits, equipment maintenance, utilities, and debt 
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servicing. It is assumed that four part time employees woula 
be used during the summer shipping season for cargo transfer 
between barges and the onshore storage areas. Three full 
time permanent employees were assumed to provide year-round 
security and administration. 

The equipment needed to serve the new port is described in 
Part B, Section 3 of this report. Maintenance of the port 
facilities would include average annual costs for ice and 
storm damage to the causeway and pier facilities, plus repair 
and replacement costs of buildings, storage areas, road 
surfaces, and utility facilities. Table D-1.2 displays 
expected annual operations and maintenance costs. 

2 .  0 ECONOMIC DEVELOPMENT ASPECTS 

2 . 1  FACILITY FINANCING 

The government role in port and harbor development has 
traditionally been substantial in Alaska. The development of 
adequate harbor facilities as a part of the State's marine 
highway transportation system has conventionally been a 
function of the state. Federal and state governments were 
consequently viewed by municipal governments as potential 
funding sources for harbor planning and development. 
However, many federal agencies and some state agencies are 
sometimes viewed as impeding l o c a l  harbor planning ana 
devlopment, and as providing inequitable support for existing 
and competing regional harbor facilities. Port powers are 
delegated by the state to local agencies. 

The high capital investment costs involved in harbor 
development, a relatively limited user season, as well as 
extensive harbor benefits which accrue outside the local 
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ESTIMATED ANNUALIZED PORT OPERATIONS AND MAINTENANCE COSTS* TABLE D-1.2 

Activity Estimated Cost ( 1 9 8 2  dollars) 

operations 

Salaries 
Full Time Employees 
Part Time Employees 

Equipment 
Forklifts 
Tractor Trailers 
Dockside Crane 

Utilities/Insurance Contingencies 

TOTAL OPERATIONS COST: 

Na in tenance 

Buildings 
Storage Yard 
Roads 
piers 
Causeway 
utilities 
Dredging 

TOTAL MAINTENANCE COST: 

TOTAL OPERATIONS & MAINTENANCE COST: 

* - Assumes total project completion, Phases I and 11. 

$135 ,000  
3 2 , 0 0 0  

$ 1 6 7 , 0 0 0  

$ 30,000 
60,000 

75,000 

$ 3 5 7 , 0 0 0  

. $  10,000 
l0,OOO 
25,000 
75 ,000 
75,000 
50 ,000  

100,000 

$345 ,000  

$702,000  

0 
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a r e a ,  however, d i c t a t e  t he  n e c e s s i t y  f o r  f e d e r a l  and s t a t e  
a s s i s t a n c e  i n  developing adequate  l o c a l  marine f a c i l i t i e s .  
The f e d e r a l  government is  o f t e n  h e a v i l y  involved i n  t he  
i n i t i a l  s i t e  e v a l u a t i o n  and s e l e c t i o n ,  environmental  permit  
c e r t i f i c a t i o n ,  and w i t h  developing and main ta in ing  
b reakwa te r s ,  t u r n i n g  b a s i n s ,  channe l s ,  and e n t r a n c e s .  The 
s t a t e  and l o c a l  governments a r e  u s u a l l y  involved e a r l y  i n  t he  
development p roces s  w i t h  t he  a c t u a l  d e s i g n  l ayou t  of t he  
s l i p s  and o t h e r  f a c i l i t i e s  w i t h i n  t he  ha rbo r .  

S i g n i f i c a n t  f e d e r a l  and s t a t e  g r a n t  and loan f u n d s  a r e  
a v a i l a b l e  t o  f i nance  p o r t  and harbor  improvements. There a r e  
f o u r  major sou rces  of s t a t e  and f e d e r a l  f i n a n c i a l  a s s i s t a n c e  
f o r  p o r t  and harbor  developments: t he  U.S. Army Corps of 
Eng inee r s ,  t he  U.S. Economic Development Admin i s t r a t i on ,  t he  
U.S. Coas t a l  Energy Impact Program, and t h e  Alaska D i v i s i o n  
o f  Harbor Design and Cons t ruc t i on .  Each is  d i s cus sed  below: 

The U.S. Army Corps of Engineers .  The Corps p rov ides  f u n d s  

on ly  f o r  t h e  c o n s t r u c t i o n  of breaKwaters,  e n t r a n c e  channe l s ,  
and maneuvering a r e a s .  There a r e  two p r o j e c t  c l a s s i f i c a -  

t i o n s .  Large p r o j e c t s  r e q u i r e  s p e c i a l  Congress iona l  au thor-  
i z a t i o n  f o r  s t u d y  and f u n d i n g .  Smal le r  p r o j e c t s ,  a l s o  k n o w n  

a s  S e c t i o n  1 0 7  p r o j e c t s ,  can be under taken by the  Corps 
w i thou t  s p e c i a l  a u t h o r i z a t i o n .  However, t he  t o t a l  p a r t i c i -  
p a t i o n  of t he  Corps i n  t h e s e  p r o j e c t s  is l i m i t e d  by law t o  $ 2  
m i  11 ion .  

The U . S .  Economic Development Admin i s t r a t i on .  The Economic 
Development Admin i s t r a t i on  ( E D A ) ,  an agency of t h e  U.S. 
Department of Commerce, p rov ides  g r a n t s  and loans  t o  a s s i s t  
i n  t he  c o n s t r u c t i o n  of p u b l i c  f a c i l i t i e s  ( i n c l u d i n g  p o r t  
f a c i l i t i e s )  t h a t  a r e  needed t o  s t i m u l a t e  long term bus ines s  
and economic development. A p r o j e c t  m u s t  be s p e c i f i c a l l y  

e D-8 
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linked to the creation or saving of long-term permanent lobs. 
EDA’s program has two parts: public facility grants, which 
are made to local governments only; and a business loan 
program, which provides loan guarantees for up to 50 percent 
of the cost of private projects. 

The availability of funds is currently unknown. However, the 
public facility grant and loan program is expected to 
continue. EDA has funded several port projects in Alaska, 
including the Ketchikan Dock, the Heidelberg Industrial Area, 
and the Dillingham Dock. 

Coastal Energy Impact Program. The Coastal Energy Impact 
Program (CEIP) is a Coastal Zone Management Act program 
designed to mitigate the impact of Outer Continental Shelf 
(OSC) oil and gas exploration ana production. ‘Three 
different types of financial assistance are available to 
State and local governments: planning grants, formula 
grants, and credit assistance. The Alaska CEIP office has 
made a policy decision to use formula grants for planning 
design only. CEIP credit assistance for construction is 
available through the Alaska Municipal Bond Bank Authority. 

Available funds are allocated to eligible projects within 
Alaska on the basis of an administation code which takes into 
consideration such factors as the imminence of actual energy 
impact, the type and magnitude of impact, the appropriateness 
and administrative capabilities of the entity applying for 
the funds, and the degree of tax effort made by the entity. 
With proposed Federal cuts focused toward balancing the 
budget, the entire CEIP program has been considered €or 
elimination. 

0 
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D i v i s i o n  o f  Harbor  Design and  Cons t ruc t i on  

T h e  DHDC,  a d i v i s i o n  o f  t h e  A l a s k a  Depa r tmen t  o f  
T r a n s p o r t a t i o n  and P u b l i c  F a c i l i t i e s ,  is r e s p o n s i b l e  fo r  
p r o v i d i n g  por t- re la ted  f a c i l i t i e s  t h r o u g h o u t  A l a s k a ' s  c o a s t a l  
a r e a s . '  DHDC u t i l i z e s  f u n d s  r e c e i v e d  from t h r e e  b a s i c  
sources: 
s u p p l e m e n t a l  c a p i t a l  improvement b u d g e t  f rom o i l  and g a s  
r o y a l t i e s ;  r e g u l a r  b u d g e t  f o r  t h e  water c r a f t  f u e l  t a x ;  and  
g e n e r a l  o b l i g a t i o n  b u d g e t  f u n d s  r e p a i d  f rom t h e  G e n e r a l  
Fund. 

The S t a t e  L e g i s l a t u r e  may au thor i ze  s a l e  of  bonds to  f i n a n c e  
t r a n s p o r t a t i o n  f a c  
s i d e  fo r  m u n i c i p a l  
a u t h o r i z a t i o n  laws 
M u n i c i p a l i t i e s  d e s  
two c h o i c e s :  1) t 

l i t i e s ,  a p e r c e n t a g e  of  which is se t  a- 

por t  and h a r b o r  deve lopmen t .  Most 
have  a 1 0  p e r c e n t  loca l  f u n d s  r e q u i r e m e n t .  
r i n g  new f a c i l i t i e s  or improvement  have  
e y  can r e q u e s t  t h e  S t a t e  D i v i s i o n  of  

H a r b o r  Des ign  and Cons t ruc t ion  t o  e n g i n e e r  and b u i l d  t h e  
f a c i l i t y ,  or 2 )  t h e  m u n i c i p a l i t y  c a n  r e c e i v e  t h e  money as a 
g r a n t  and c o n t r a c t  t h e  work t h e m s e l v e s .  I n  e i t h e r  case, t h e  
f a c i l i t y  is  u s u a l l y  a d m i n i s t e r e d  by t h e  m u n i c i p a l i t y .  

Once  a c o m p l e t e  f a c i l i t y  h a s  been  c o n s t r u c t e d  f rom f e d e r a l  
a n d  s t a t e  t a x  mon ies ,  t h e  f a c i l i t y  is  u s u a l l y  l e a s e d  a t  no 
cos t  to  a l o c a l  government .  T h i s  means t h a t ,  t r a d i t i o n a l l y ,  
p u b l i c  por t s  and h a r b o r s  are owned by t h e  s t a t e ,  b u t  
a d m i n i s t e r e d  by l oca l  g o v e r n m e n t s  ( U n i v e r s i t y  of  A l a s k a ,  
1 9 5 1 ) .  I n  o r d e r  to  maximize p u b l i c  a d m i n i s t r a t i v e  
e f f e c t i v e n e s s  and economic  e f f i c i e n c y  a s s o c i a t e d  w i t h  p r i v a t e  
e n t e r p r i s e ,  t h e  f o l l o w i n g  p o l i c y  c o n s i d e r a t i o n s  are 
recommended: 

o The c o n s t r u c t i o n  of  t h e  p o r t  s h o u l d  be f i n a n c e d  
by  t h e  s t a t e .  
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o A d m i n i s t r a t i o n  of t h e  p o r t  s h o u l d  be a c c o m p l i s h e d  by 
a local  m u n i c i p a l i t y  agency .  

o O p e r a t i o n  o f  tne p o r t  s h o u l d  be c o n t r a c t e d  on a 
l e a s e  b i d  b a s i s  to  a p r i v a t e  o p e r a t o r .  

I n f o r m a t i o n  r e g a r d i n g  the u s e  of  I n d u s t r i a l  Development  Bonds 
f o r  f u n d i n g  t h e  project  may be found  i n  Appendix G .  

2 .2  PonT REVENUES 

Revenues  d e r i v e d  from por t  user f e e s ,  i n  t h e  form of a 
t e r m i n a l  t a r i f f ,  were f o r e c a s t e d  by a p p l y i n g  a n  assumed 
t a r i f f  r a t e  s t ruc ture  to  p r o j e c t i o n s  of  c a r g o  t h r o u g h p u t  
t o n n a g e s .  T e r m i n a l  t a r i f f s  n o r m a l l y  c o n s i s t  of t ime- based  
and  we igh t- based  c h a r g e s  for  d o c k a g e ,  w h a r f a g e ,  h a n d l i n g ,  
f r e i g h t  s t o r a g e ,  and l a b o r  and e q u i p m e n t  s e r v i c e s .  
T y p i c a l l y ,  t h e s e  c h a r g e s  are s e t  t o  p r o v i d e  s u f f i c i e n t  
r e v e n u e  f o r  o p e r a t i o n  and m a i n t e n a n c e  cos t s ,  d e b t  service ,  
and  income f o r  c a p i t a l  improvement  projects .  I t  is  u n l i k e l y  

t h a t  t n e  p roposed  po r t  c o u l d  g e n e r a t e  t h e  r e v e n u e s  r e q u i r e d  
f o r  r e c o v e r y  of  t o t a l  deve lopmen t  c a p i t a l ,  u n l e s s  s i g n i f i c a n t  
m i n e r a l  export  deve lopmen t  occurs .  

The method used i n  p r o j e c t i n g  r e v e n u e  p o t e n t i a l  was b a s e d  on  
r a t e  s t r u c t u r e s  of  t h e  p resen t  l i g h t e r a g e  t a r i f f  a t  K o t z e b u e .  

Wharfage  and h a n d l i n g  c h a r g e s  f o r  d r y  c a r g o  are  e s t i m a t e d  a t  
$60.00 per t o n .  T a b l e  D-2.1 summar izes  t h e  m o s t- l i k e l y  l e v e l  
a n d  t h e  h i g h e s t  l eve l  of t h r o u g h p u t  and e s t i m a t e d  port 
w h a r f a g e  and  h a n d l i n g  r e v e n u e s ,  b a s e d  on  c u r r e n t  l i g h t e r a g e  

c h a r g e s  a t  Ko tzebue .  I n  t h e  event  t h a t  c o n c e n t r a t e d  mine ra l  
d e v e l o p m e n t  and o i l  and g a s  deve lopmen t  and p r o d u c t i o n  were 
t o  m a t e r i a l i z e  i n  t h e  r e g i o n ,  t h e  e x p e c t e d  t h r o u g h p u t  and 
p r o j e c t e d  revenues would i n c r e a s e  s u b s t a n t i a l l y .  Cargo 
t h r o u g h p u t  y u a n t i t i e s  t a k e n  from T a b l e s  8-4.4 and  4 . 5 ,  P a r t  13 

o f  t h i s  r e p o r t .  

D-11 



0 

e 

0 

e 

e 

e 

0 

0 

A d d i t i o n a l  por t  r e v e n u e s  c o u l d  be d e r i v e d  from USe-feeS fo r  
d o c k a g e ,  s t o r a g e ,  l a b o r  and e q u i p m e n t ,  and lease  s p a c e .  
Revenues  f rom s u c h  f e e s  a r e  d i f  E i c u l t  t o  a c c u r a t e l y  est imate 
a t  t h i s  t i m e .  However, any  p o t e n t i a l  o p e r a t i n g ,  m a i n t e n a n c e ,  
o r  c o n t i n g e n c y  fund  d e f i c i t s  c o u l d  be b u d g e t e d  from v a r i o u s  
t y p e s  of user f e e s ,  T h e s e  i n c l u d e :  

o Docking of workboa t s  r e la ted  t o  petroleum 
e x p l o r a t i o n ,  d e v e l o p m e n t ,  and p r o d u c t i o n ,  p r i m a r i l y  
f o r  t h e  purpose of  s e c u r i n g  p r o v i s i o n s  and s u p p l i e s ,  
and  t r a n s p o r t i n g  work crews a n d  e q u i p m e n t ;  

o Docking of  f i s h i n g  v e s s e l s  o p e r a t i n g  i n  Norton Sound 
and  n e a r b y  f i s h e r i e s ,  p r i m a r i l y  f o r  t h e  p u r p o s e  of  
s e c u r i n g  p r o v i s i o n s  and s u p p l i e s ;  

o Docking o f  v e s s e l s  f o r  t h e  p u r p o s e  of  r e c e i v i n g  
m i n e r a l s  mined i n  n o r t h w e s t  A laska  f o r  t r a n s p o r t  t o  
J a p a n  or t h e  "lower 4 8 " ;  

o Docking o f  v e s s e l s  and t r a n s s h i p m e n t  of  c a r g o  
r e l a t e d  t o  petroleum deve lopmen t  a c t i v i t i e s  on t h e  
B e a u f o r t  a n d  C h u k c h i  Seas:  and  

o L e a s i n g  of  l a n d  w i t h i n  t h e  po r t  complex t o  p r i v a t e  
f i r m s  f o r  t h e  p u r p o s e  of c o n s t r u c t i o n  and u t i l i z i n g  
o p e r a t i o n s  and s t o r a g e  b u i l d i n g s ,  f u e l  f a c i l i t i e s ,  
r e p a i r  f a c i l i t i e s ,  and similar s t ruc tu re s ,  as we l l  
a s  f o r  open l a n d  f o r  conta iner  s t o r a g e  and o t h e r  
t y p e s  of  s t o r a g e .  
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Study 
Year 

Poten t ia l  Waterborne Dry/Liquid Cargo Projected h'arfage and 
hDst Likely C a s e  (tons) 
I n b u d  Outbound Total  Inbound Outbound Total  Most Likely High 

High Growth  Case ( tons)  Hadl ing  Fees ( $  mlll ions)  

1985 30,985 10,695 41,680 32,550 11,235 43,785 $1 -40 $1.52 

1990 40,997 13,017 54,014 45,246 14,366 59,612 $ 1  -81 $2.00 

1995 42,623 15,594 58,217 49,417 18,079 67,496 $1 -96 $2.27 

2000 38,849 15,808 54,657 47,319 18,037 65,356 $1.84 $2.20 7 +J 
w 

Notes : 

* Assumes mnstant p r  ton lighterage h a r g e s  of $27 per ton l iqu id  bulk and $60 per ton 
dry cargo l ighterage a t  Kotzebue. 
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2 . 3  COST SAVINGS 

0 

I n  a d d i t i o n  t o  r e v e n u e s  g e n e r a t e d  f rom w h a r f a g e  and h a n d l i n g  
f e e s ,  a n y  d e v e l o p m e n t  proposed t h a t  reduced or  e l i m i n a t e d  

l i g h t e r a g e  would  a l s o  p r o d u c e  f u r t h e r  cos t  s a v i n g s  b e n e f i t s  

t h r o u g h  r e d u c e d  time a t  a n c h o r a g e  by o c e a n- g o i n g  b a r g e s .  

T h e s e  v e s s e l s  h a v e  an es t imated  v a l u e  o f  a p p r o x i m a t e l y  

$ 1 4 , 0 0 0  per  d a y  a t  a n c h o r .  D u r i n g  1980  t h e  o c e a n- g o i n g  
b a r g e s  were a t  a n c h o r  26  b a r g e - d a y s  (WATTS, 1 9 8 1 ) .  Assuming  

a r e d u c t i o n  i n  ocean b a r g e  time a t  a n c h o r  by 50 p e r c e n t ,  t h e  

p r o p o s e d  po r t  d e v e l o p m e n t  would  g e n e r a t e  f u r t h e r  cost s a v i n g  

b e n e f i t s  . 
T h e  p o t e n t i a l  ocean b a r g e  time s a v i n g s  would  be $ 1 2 5 , 0 0 0  

a n n u a l l y ,  which  a m o u n t s  t o  a p p r o x i m a t e l y  $ 7 . 0 0  per  t o n  o f  

c a r g o  a r r i v i n g  i n  1 9 8 0 .  T h i s  amount  a p p l i e d  t o  t h e  p r o j e c t e d  

1 9 9 0  t o n n a g e  i n d i c a t e s  a p o t e n t i a l  a n n u a l  c o s t - s a v i n g s  

b e n e f i t  o f  $ 3 0 0 , 0 0 0  b a s e d  on t h e  m o s t - l i k e l y  c a s e .  Assuming  

t h i s  c o s t - s a v i n g s  b e n e f i t  were c a p i t a l i z e d  a t  8 p e r c e n t  o v e r  

5 0  y e a r s ,  t h e  i n d i c a t e d  s a v i n g s  would  j u s t i f y  a n  i n v e s t m e n t  

o f  $ 3 . 7  m i l l i o n .  

I t  is u s e f u l  t o  c o n s i d e r  w h a t  c a p i t a l  i n v e s t m e n t  c a n  be 
J u s t i f i e d  i n  o r d e r  t o  r e a l i z e  t h e  e s t i m a t e d  a n n u a l  d i r e c t  

p o r t  r e v e n u e s  l e s s  o p e r a t i o n  and m a i n t e n a n c e  co s t s .  
E s t i m a t e d  c a p i t a l  i n v e s t m e n t s  w h i c h  c a n  be j u s t i f i e d ,  

a s s u m i n g  t h e  r e v e n u e  b e n e f i t s  were c a p i t a l i z e d  a t  8 p e r c e n t  

o v e r  50  y e a r s ,  a r e  p r e s e n t e d  i n  T a b l e  D-2.2 f o r  t h e  inost- 
l i k e l y  and  h i g h- g r o w t h  cases f o r  t h e  s t u d y  y e a r  1985 .  

I n d i c a t e d  c a p i t a l  s a v i n g s  would  j u s t i f y  a minimum i n v e s t m e n t  
o f  a b o u t  $ 9  m i l l i o n .  I f  c o n s i d e r a t i o n  were g i v e n  t o  c a p i t a l  
v a l u e  of  r e d u c e d  a n c h o r  t ime,  t h e n  t o t a l  c a p i t a l  s a v i n g s  
w o u l d  j u s t i f y  a i -12.7 m i l l i o n  i n v e s t m e n t  based  o n  t h e  1 9 8 5  

most l i k e l y  c a s e  n e t - r e v e n u e  e s t ima te .  
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Another consideration relative to cost savings is made by 
comparing the existing lighterage costs for fuel to the 
future costs of truck hauls from Cape Blossom. The 
apparent lighterage costs are $27/ton for liquid bulk. 
The estimated truck haul costs are about one-third that 
amount ($lO/ton). Conversely, a pipeline from Cape 
Blossom is estimated to have annual costs of $1 million, 
which equates to approximately $40/ton at existing 
throughput levels. 

2.4 ECONOMIC CONCLUSIONS 

It is anticipated that the annual cost of total debt 
service and operation and maintenance activity at the Port 
of Xotzebue will exceed the total income generated by the 
Port. This conclusion is somewhat speculative, because 
of the uncertainty in forecasting the extent and magni- 
tude of developments in petroleum, mining, and coal 
industries. It does seem clear, however, that revenue 
generated from port operations will exceed the cost of 
port operations and maintenance. Given the rather conser- 
vative port revenue scenario that anticipates income from 
projected population growth and existing Kotzebue port 
fee rates, the revenue would justify n local investment 
of about $13 million, If other more optimistic growth 
levels develop or the tariffs use fees were increased, 
then port revenues as well as the level of capital in- 
vestment would increase accordingly. 
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POTENTIAL CAPITAL INVESTMENT BENEFITS (1.17 $ Millions) TABLE D-2.2 

Study 
Year '0 - 

Capital Investnent Benefit 
Y O S C  Likely 

1 9 8 5  $8.6 $10 .0  
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1 .O PORT F E A S I B I L I T Y  

1.1 S I T I N G  

A f t e r  i d e n t i f i c a t i o n  of s e v e r a l  p o t e n t i a l  p o r t  s i tes ,  t h r e e  
c a n d i d a t e  s i t e s  were s e l e c t e d  for i n v e s t i g a t i o n  i n  t h i s  

s t u d y ,  t he  e x i s t i n g  C i t y  Dock s i t e ,  tne Cape Blossom s i t e ,  
and t h e  I s thmus  s i t e .  The Cape Blossom s i t e  shows d i s t i n c t  
advan tages ,  i nc lud ing  proximity  t o  deep water  ( 4 , 0 0 0  f e e t ,  
v e r s u s  6 , 0 0 0  f e e t  f o r  t h e  I s t h m u s  s i t e  and 1 3  miles for t he  
C i t y  s i t e ) ,  coupled w i t h  r ea sonab le  p rox imi ty  t o  t he  C i t y  of 
Kotzebue. Because of a c c e s s  t o  deep wate r  a t  Cape Blossom, 
o f f- s h o r e  c o n s t r u c t i o n  c o s t s  a r e  t h e  lowes t  of t h e  t h r e e  
s i t e s .  The  C i ty  l o c a t i o n  i s  no t  f e a s i b l e  f o r  c o n s t r u c t i o n  of 

a causeway t o  a b e r t h i n g  f a c i l i t y ,  and dredging a channel  
would be p r o h i b i t i v e  both on  a f i r s t - c o s t  and maintenance 

b a s i s .  Adjacent  upland a r e a s  a t  Cape Blossom have a h igh 
deg ree  of s u i t a b i l i t y  f o r  development, compared to  t h e  C i t y  
s i t e ,  where very  l i t t l e  land is  a v a i l a b l e ,  and the  I s t h m u s  
s i t e ,  where h i g h  b l u f f s  and h igh  e r o s i o n  p o t e n t i a l  e x i s t .  

Onshore development c o s t s  a t  Cape Blossom a r e  t h e r e f o r e  
less .  

Other  advantages  of the  Cape B l o s s o m  s i t e  a r e :  pe rce ived  

m i n i m a l  e f f e c t s  of development on b i r d  or mammal h a b i t a t  and 
f i s h  mig ra t i on ;  minimal s u s c e p t i b i l i t y  t o  s o i l  e r o s i o n ;  and 
c o m p a t i b i l i t y  of p o r t  development w i t h  a d j a c e n t  l and  use s .  
A d d i t i o n a l l y ,  s u i t a b l e  l and  f o r  e v e n t u a l  development of an 
a d j a c e n t  a u x i l i a r y  a i r p o r t  is a v a i l a b l e .  

Cape Blossom i s  recommended a s  t h e  s i t e  of the proposed new 
Kotzebue deepwater  p o r t .  F u r t h e r ,  i t  is recommended t h a t  
a c q u i s i t i o n  of land f o r  an a d j a c e n t  a i r p o r t  occu r s  s imu l t a-  
neous ly  w i t h  a c q u i s i t i o n  of l and  f o r  t he  p o r t  f a c i l i t y ,  t o  
i n s u r e  i ts  a v a i l a b i l i t y  when and i f  needed. 
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I t  is  a l s o  recommended t h a t  t h e  e x i s t i n g  C i t y  Dock i n  
Kotzebue be u t i l i z e d  a s  a t r ans sh ipmen t  f a c i l i t y  for s e r v i c e  
t o  t h e  h i n t e r l a n d s ,  and t h a t  t h e  e x i s t i n g  Chevron tankfarm be 
r e l o c a t e d  t o  a new, s a f e r  l o c a t i o n  a t  Cape Blossom. Trucking 
of  f u e l  and t ranssh ipment  goods appears  f e a s i b l e ,  a l though  
development of POL p i p e l i n e s  from the  Cape Blossom s t o r a g e  
t a n k s  t o  town is  recommended. K iva l ina ,  no r th  of Kotzebue 
Sound, is  p r o j e c t e d  as a s i t e  for  a major mining expor t  loca-  
t i o n .  T h i s  l o c a t i o n  is  too  remote from Kotzebue t o  improve 
t h e  economics of l i g h t e r i n g  f u e l s  and g e n e r a l  ca rgo .  Pub l i c  
f i n a n c e  o p p o r t u n i t i e s  for development of this f a c i l i t y  a r e  

d i s c u s s e d  i n  t h e  main r e p o r t .  

1 . 2  DEVELOPMEtU PLAN 

T h e  recommended p l an  f o r  development of the deepwater  p o r t  a t  
Cape Blossom prov ides  f o r  phased development keyed t o  i nc rea-  
s e d  sh ipp ing  demand. Phase I development would inc lude  con- 
s t r u c t i o n  of an 1 ,800  foot e a r t h - f i l l  causeway t o  a b e r t h i n g  
f a c i l i t y  i n  1 8  f e e t  of water .  One p o r t i o n  of t he  causeway 
would be s t r u c t u r a l ,  p rov id ing  an e l e v a t e d  span over  open 
wa te r  t o  f a c i l i t a t e  near- shore  f i s h  mig ra t i on .  T h i s  s t r u c -  
tural span would be c o n s t r u c t e d  of p re- cas t  decked b u l b  t e e s ;  
t h e  e a r t h  f i l l  causeway would be c o n s t r u c t e d  of s u i t a b l e  core 
m a t e r i a l  and armor rock to r e s i s t  wave and ice f o r c e s .  The 
b e r t h i n g  f a c i l i t y  would be c o n s t r u c t e d  of e a r t h- f  i l l e d  con- 
c r e t e  c a i s s o n s .  

T h i s  Phase I development would p rov ide  adequate  b e r t h i n g  

d e p t h  to s e r v e  most v e s s e l s  now c a l l i n g  a t  Kotzebue. By t h e  

time they  reach Kotzebue, most deeper d r a f t  ba rges  have un- 
loaded ca rgo  a t  o t h e r  p o r t s  and would be a b l e  t o  moor a t  t he  
p i e r .  
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Addi t iona l  Phase I development would inc lude  p i p e l i n e s  on 
t h i s  causeway t o  o f f l o a d  l i q u i d s  t o  a tankfarm on sho re .  

Other  on-shore development i n  a d d i t i o n  t o  t he  tankfarm would 
inc lude  a 1 2 , 0 0 0  square  f o o t  warehouse and o u t s i d e  s t o r a g e  
a r e a s  f o r  weather-proof bulk caryo ,  c o n t a i n e r s ,  s t a g i n g  
a r e a s ,  OCS suppor t  a r e a s  and o r e  s t o c k p i l e  a r e a s ,  I n i t i a l l y ,  

p o r t  a d m i n i s t r a t i v e  o f f i c e s  would remain a t  Kotzebue, u n t i l  
s u c h  time a s  sh ipp ing  a t  t h e  new p o r t  i n c r e a s e s  because of 
c o a l  and o r e  m i n i n g  a c t i v i t i e s  o r  OCS o i l  e x p l o r a t i o n  and 
development a c t i v i t i e s .  

Some minimal u t i l i t y  s e r v i c e  w i l l  be needed a t  Cape Blossom, 

a s  e l e c t r i c a l  power, wate r ,  and s a n i t a r y  sewer s e r v i c e s  can- 
n o t  be reasonably extended from t h e  C i t y  of Kotzebue. An 

a c c e s s  road m u s t  be b u i l t  from the p o r t  s i t e  t o  t h e  planned 
Kotzebue - Cape Blossom road.  s e c u r i t y  f enc ing  would be 

provided a s  a p p r o p r i a t e .  

Phase I1 

e 

e 

8 

A t  s u c h  time a s  sh ipp ing  i n c r e a s e s  d u e  to  increased  m i n i n g  
or  Chukchi Sea OCS o i l  e x p l o r a t i o n  and development, P h a s e  I 1  

development of t he  p o r t  would occur .  Phase I1 development 
c a l l s  f o r  e x t e n s i o n  of t h e  f i l l  causeway t o  t h e  m i n u s  2 5  foot 

water l e v e l ,  which is 4 , 0 0 0  f e e t  o f f s h o r e .  T h i s  would re- 
q u i r e  a 2 , 2 0 0  f o o t  e x t e n s i o n  of t h e  Phase I causeway. A 

second L-head p i e r  of conc re t e  c a i s s o n  c o n s t r u c t i o n  would be 
b u i l t  a t  t h e  end of t h e  causeway. I t  may be d e s i r a b l e  to  
b u i l d  a s t r u c t u r a l  r a t h e r  than f i l l  causeway, i f  adequate  
armor s t o n e  i s  no t  a v a i l a b l e ,  or i f  t h e  environmental  impacts 
of an extended f i l l  causeway are deemed t o  be unacceptable .  
I f  a s t r u c t u r a l  causeway were b u i l t ,  i t  should u t i l i z e  pre-  
c a s t  decked b u l b  t e e s  supported by c o n c r e t e  box-based 
monopods. 

The b e r t h i n g  a r e a ,  maneuvering bas in  and approach channel 
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would be d redged  to  t h e  30 f o o t  d e p t h  t o  allow vessels  of  up 

t o  28 f e e t  o f  d r a f t  to  moor a t  t h e  outer  p ie r .  The f u e l  
p i p e l i n e s  would be e x t e n d e d  t o  t h e  new p i e r .  

A c o n v e y o r  s y s t e m  would be p r o v i d e d  t o  l o a d  b u l k  car r iers  
from o n- s h o r e  coal and ore s t o c k p i l e s .  A d d i t i o n a l  on- shore  
d e v e l o p m e n t  d u r i n g  P h a s e  I would p r o v i d e  b u i l d i n g s  f o r  
a d d i t i o n a l  s t o r a g e ,  f a c i l i t i e s  m a i n a t e n a n c e ,  and por t  admin- 
i s t r a t i o n  and s e c u r i t y .  U t i l i t y  s y s t e m s  would be expanded 
and  would p r o b a b l y  i n c l u d e  t e r t i a r y  sewage treatment. 

A s  P h a s e  I1 deve lopmen t  p r o c e e d s ,  port  operat ions would be 
t r a n s f e r r e d  from t h e  e x i s t i n g  C i t y  Dock t o  Cape Blossom. 
E v e n t u a l l y ,  o n l y  a small t r a n s s h i p m e n t  f u n c t i o n  would remain  
a t  Ko tzebue ,  which would f r e e  t h e  e x i s t i n g  l a n d  and b u i l d i n g s  
f o r  o t h e r  uses, 

I t  is emphas ized  t h a t  t h i s  two- phase a p p r o a c h  to d e e p w a t e r  
p o r t  deve lopmen t  h a s  been  d e s i g n e d  t o  serve two purposes: 

I 

1. To p r o v i d e  an  e c o n o m i c a l l y  f e a s i b l e  way t o  meet 
K o t z e b u e ’ s  p r e s e n t  s h i p p i n g  r e q u i r e m e n t s  and 
e l i m i n a t e  c o s t l y  and t i ne- consuming  l i g h t e r i n g  of  
c a r g o ,  

2 .  To p r o v i d e  fo r  a d d i t i o n a l  por t  deve lopmen t  as i t  
is needed  t o  s u p p o r t  i n c r e a s e d  min ing  and  o i l  
d e v e l o p m e n t  i n  t h e  r e g i o n .  
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1.3 ECONOMICS 

The total cost of the first phase of port development is 
estimated at $ 3 4 . 5  million. Phase I1 development is 
estimated to cost an additional $ 5 7 . 8  million. Total 
on-shore development costs are estimated at $ 1 4 . 9  million. 
Total project costs are therefore $ 1 0 7 . 2  million. 

Balanced against these costs are the benefits that would 
accrue. These include short term benefits that would be 
realized during project construction, and long term benefits 
that would continue throughout the life of the new port. 

The project construction period would last for two to three 
construction work seasons, if both phases were completed in 
a continuous program. In all likelihood, some period of 
time would elapse between construction of Phases I and 11, 
so the short term construction employment benefit may 
actually be spread over several more years, with some 
periods of relative inactivity. It is estimated that the 
total construction work force would average about 1 2 5  

workers under a full construction scenario; about 75 percent 
or a total of 9 3  of these jobs would be filled from the 
local labor market. A partial listing of those that would 
likely be filled from the local 1.abor force includes truck 
drivers, bulldozer operators, loader operators, tug and 
barge crew members, canteen staff, carpenters, brick layers, 
plumbers, laborers, batch plan operators, concrete crewmen 
and concrete and crusher laborers. There is currently a 
surplus of many of these labor types in the Kotzebue area. 

. 

It is estimated that about 30 percent of the total project 
cost is in the labor component. This means that the total 
local direct labor benefit during construction would be 
approximately $ 2 4  million. 
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Construction materials costs are estimated at 7 0  percent of 
total project costs: of this total, 80 percent will be 
locally purchased materials. This would mean that 
approximately $60 mill 
diesel fuel, gasoline, 
locally. 

In addition to these d 

on worth of concrete, sand, gravel, 
and 1ubri.cating oil will be purchased 

rect benefits to the local job force 
and to local suppliers, secondary local employment will also 
be created. Secondary employment is likely to be generated 
from two distinct construction activiteis: construction 
payroll spent locally and construction materials purchased 
locally. A total employment effect of about 2 7 5  to 3 2 5  

short term direct and secondary jobs would be expected 
during the construction period. 

Long term direct and indirect economic benefits would also 
result from completion of the project. These fall into two 
general categories: those resulting from enhanced port 
activities and related services and those resulting from 
direct and secondary permanent employment. 

In the first category, numerous direct and indirect economic 
benefits are anticipated from improved port facility 
economic activities, including port-related whol.esale and 
retail trade activity, existing port-related supplies, and 
development of new port-related service activities, 
including potential mineral resources and fishing activity. 
The most probable mineral developments involve the Chicago 
Creek coal fields and Chukchi Sea OCS oil exploration and 
development activities. With an adequate deep-draft port, 
the City of Kotzebue would act as the principal support and 
construction staging area for these activities, with very 
significant long term economic benefits to the city. 
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Chukchi Sea offshore leases are scheduled for February 1985. 
This area is considered to be of high interest and could be 
compared with the recent $2.1 billion Harrison Bay sale. 
Kotzebue is the closest port with a reasonable ice-free 
season, and provides air support capability. As such, 
considerable OCS support activities could be expected 
through the proposed new Cape Blossom port. Should Chukchi 
Basin/Hope Basin development be successful, it is very 
likely, in the opinion of this consultant, that transport of 
oil will be most economical via pipeline to the Kotzebue 
area and thence by ice-reinforced tankers to Uniat Pass 
(Aleutian/Alaska Peninsula) with transfer to conventional 

at that point. Economics and environmental 
nts do not favor pipelines east of TAPS. 

activity could occur at Cape Blossom, and would 
major expansion of backlands areas for tank storage 
ice-bound winter months. 

In the second category, a smaller but still significant 
benefit is realized from permanent direct and secondary 
employment associated with operating and maintaining the new 
port. The estimated operations and maintenance budget for 
the new port is $700,000 per year, with three full-time and 
four part-time employees required on a permanent basis. 

The economic feasibility of the proposed new port at Cape 
Blossom is dependent on two factors: 1) the benefits, 
values and revenues generated by this new port, compared to 
its costs, and 2) the financing of the facility. 

Direct revenues generated from any port would normally 
consist of time-based and weight-based charges for dockages, 
wharfage, handling, freight storage, and labor and equipment 
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services. Typically, these charges are set to provide 
sufficient revenue for operation and maintenance costs, debt 
service, and income for capital improvement projects. It is 
unlikely that the proposed port could generate the direct 
revenues required for recover of total development capital, 
unless significant mineral or offshore oil export 
development occurs. Nevertheless, Kotzebue has been 
identified as a hub port in Alaska, and social needs will be 
well served by such a facility. 

The annual cost of total debt service and operation and 
maintenance activity at the new port appear to exceed the 
total income generated by the port. 

New port development costs are always very high. For this 
reason, and because port development does result in 
substantial benefits accruing both in and outside the local 
area, federal and state assistance is usually provided in 
developing local marine facilities. Available forms of 
assistance provided are substantial and varied and are 
discussed in Part D, Section 2 .  

Assuming that the state and federal assistance is provided, 
it is highly desirable to proceed with development of the 
new deepwater port at Cape Blossom. The phased approach to 
development presented in this study should be followed to 
insure that the pace of port development follows the rate of 
increase in shipping demands, without unjustified early 
investment. 

E- 8 



0 

0 

0 

0 

0 

0 

0 

B 

2.0 AIRPORT FEASIBILITY 

2.1 SITING 

As part of the process of examining potential port sites, 
the feasibility of locating an adjacent auxiliary airport 
was studied. As with deepwater port development, the Cape 
Blossom site has clear advantages for airport development. 
Adequate level land is available for both a main, east-west 
runway and a cross-wind runway. Approach clearances are 
excellent, and land is available for development of terminal 
facilities, airplane parking, and cargo handling. The 
Isthmus site also has suitable land available adjacent to a 
potential port site, but approach clearances are less 
suitable and the site is remote from town. The existing 
airport in Kotzebue, while adequate for present passenger 
and cargo service, has very limited land available for 
expansion. If major air support is needed to support OCS or 
other development, an auxiliary airport at Cape Blossom is 
physically feasible. 

2 . 2  DEVELOPMENT PLAN 

The possibility of developing an airport adjacent to the 
Cape Blossom deepwater port is predicated on two possible 
needs. The first is a future need to relocate all present 
airport functions to Cape Blossom to improve air operations 
and access to the South. The second is to provide a 
facility for heavy transport aircraft, such as the Hercules 
C-130, to fly in derricks and critical supplies in support 
of outer continental shelf oil operations. For these 
operations, proximity if the airport and deepwater port and 
the avoidance of truck traffic through the City may be 
desirable. The function of such a facility is most likely 
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to be as an auxiliary industrial airport with passenger and 
air cargo service continuing at the present facility. 

If it is determined that an auxiliary airport is needed, the 
Cape Blossom site should be developed as a “general 
transport” airport, one that accommodates transport category 
aircraft used in general aviation and weighing less than 
150,000 pounds. Passenger operation would be retained at 
the existing airport, as it is more conveniently located for 
such service. The new airport would be an industrial type 
cargo airport. 

The auxiliary airport would be located just north of the 
deepwater port at Cape Blossom. The basic configuration 
consists of a 6,400 foot runway oriented east-west, with a 
parallel taxiway; a parking apron would be centered along 
the runway, and an operations buildings and lease lots would 
be located adjacent to the operations buildings. A 

cross-wind runway, oriented north-south, is not part of this 
proposal, but provision for its eventual inclusion in the 
airpor design has been made. Traffic projections indicate 
that parallel runways do not appear necessary. However, the 
land required for possible future parallel taxiway should be 
acquired, particularly if there is any perceived possibility 
of relocating present air carrier and general aviation 
activities to the new airport. Similarly, while there is no 
firm basis for projecting demand for air carrier service at 
the new airport, it would be wise to acquire sufficient land 
to also accommodate landside needs of such future expansion. 
As the general transport airport at Cape Blossom could 
ultimately be used to service large jet freighters, 
sufficient space should also be provided to accommodate 
runway extension. 
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2 . 3  ECONOMICS 

A very  p r e l i m i n a r y  c o s t  e s t i m a t e  of $ 2 0  m i l l i o n  was made f o r  
a new a i r p o r t  a t  Cape Blossom. S p e c i f i c  s t u d i e s  of  t h e  
c o s t s  a s s o c i a t e d  w i t h  c r e a t i o n  o f  an a u x i l i a r y  a i r p o r t  a t  
Cape Blosson would r a n g e  from $7- 10 mj . l l ion .  D e t a i l e d  
s tuc l ies  should  be completed i f  t h e  OCS o i l  e x p l o r a t i o n  and 
development a c t i v i t i e s  m a t e r i a l i z e ,  o r  i f  i t  is determined 
t h a t  a l l  a i r p o r t  o p e r a t i o n s  a r e  b e t t e r  handled by r e l o c a t i n g  
them t o  a new a i r p o r t  a t  Cape Bl.ossom. 

0 
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U.S. Department of t h e  I n t e r i o r  
540 W. 5 t h  Avenue 
Anchorage. AK 99501 
(907 )  271-4551 

' M r .  C. Mack Shaver 
National Park Se rv i ce  
Northwest Areas 
General  Del ivery  
Kotzebue, AK 99752 

'Major Joseph B a l l o t  
Alaska Nat iona l  Guard 
P.O. Box 707 
Kotzebue, AK 99752 

*MI. William Lawrence 
U . S .  Environmental Protect ion Agency 
701  "C" S t r e e t  
Anchorage, AK 99501 
(907 )  271-5083 

'Mr. Ron Morris 
Western Alaska F i e l d  Of f i c e  
Nat iona l  Marine F i s h e r i e s  Se rv i ce  
701 "C" S t r e e t  
Anchorage, AK 99501 
(907 )  271-5006 

*MS. Rosa Meehan 
U.S. Fish and W i l d l i f e  Se rv i ce  
101  12 th  Avenue 
Fa i rbanks ,  AK 99701 
(907)  456-0203 

' M r .  Alan Upicksoun 
Fede ra l  Avia t ion  Adminis t ra t ion  
P .O .  Box 42 
Kotzebue, AK 99752 

*Mr. S teve  L i e  
Kotzebue Airport Manager 
DOTIPF 
P . O .  BOX 55 
Kotzebue, AK 99752 

'Mr .  Ronald S. Davena 
Act ino  D i r ec to r  
O O T / P i  Div i s ion  of Maintenance and Operat ions 
P.O. Box 1048 
Nome, AK 99762 
A t t n :  M r .  J i m  Lane, P .E .  

'Mr. Chr i s  Karp 
Western Regional Adminis t ra t ive  O f f i c e r  
Alaska Depa r tmen t  of T ranspo r t a t i on  and 

P.0. Box 1048 
Nome. AK 99762 
(9071 443-5266 

Pub l i c  F a c i l i t i e s  

' M r .  Floyd P a t t i s o n ,  Chief 
P lanning  and Programming 
A i r p o r t  Divis ion.  FAA 
701 "C" S t r e e t ,  Box 14  
Anchorage, AK 99513 

Me. Larry Michw 
Execut ive Director 
Alaska  T ranspo r t a t i on  Commission 
338 Denali S t r e e t  
Anchorage, AK 99501 
(907 )  276-1177 
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KOTZEBUE INVITATION L I S T  (Continued) 

*Mr. Daniel D. Unbach, P.E. 
Aviation Design Chief 
Interior Region, Deeign and Conetruction 
Alaska Department of Transportation and 
Public Facilities 

P.O. Box 60107 
Fairbanks, AK 99706 
( 9 0 7 )  472- 1781 

'Mr. Heinrich Springer, Director 
Division of Planning and Programming, 
InteriorlWestern Region 

Alaska Department of Transportation and 
Public Facilities 

600 University Avenue 

Attn: Mr. Jon Widdis 
( 9 0 7 )  479-4284 

Mr. Jim Allawav 

. Fairbanks. AK 99701 

Alaska Department of Natural Resources 
Pouch 7-005 
Anchorage, AK 99510 
1907) 276-2653 

Mr. Frank Rue 
Alaska Department of Natural Resources 
Pouch 7-005 
Anchorage, AK 99510 
( 9 0 7 )  276-2653 

4Mr. Craig Shirley 
Alaska Department of Natural Resources 
4420 Airport Way 
Fairbanks, AK 99701 
( 9 0 7 )  479-2243 

*Mr. Gil Eakins 
Alaska Division of Geological and Geophysical 

P . O .  BOX 80007 
College, AK 99708 
( 9 0 7 )  474-7147 

*Mr. Robert Butts 
Coastal Management Liaison 
Division of Minerals and Energy Management 
Alaska Department of Natural Resources 
703 W. Northern Lights Blvd. 
Anchorage, AK 99503 
( 9 0 7 )  276-2653 

surveys 

'Mr. Douglaa L. Lowery 
Environmental Supervisor 
Northern Regional Office 
Alaska Department of Environmental 

P . O .  Box 1601 
Fairbanks, AK 99707 
( 9 0 7 )  452-1714 

Conservation 

*Mr. J. Scott Grundv 
Regional Supervisor 
3 a ~ i t a c  Trozection Division 
Alaska Department of Fi5k. and Game 
1300 College Road 
Fairbanks. AK 99701 
( 9 0 7 )  453-1531 

*Mr. John W. Coady 
Regional Supervisor 
Alaska Division of Game 
P.O. Box 1148 
Nome, AK 99762 
( 9 0 7 )  443-2825 

*MI. Zorro Bradley 
Alaska Department of Fish and Game 
1300 college Road 
Fairbanks, AK 99701 
( 9 0 7 )  474- 7991 

*Mr. Lance Trasky 
Alaska Department of Fish and Game 
333 Raspberry Road 
Anchorage, AK 99502 

Alaska Department of Fish and Game 
P . O .  BOX 686 
Kotzebue, AK 99752 
( 9 0 7 )  442-3420 

Mr. Glenn Seaman 

'Mr. Derek Craighead 

'Alaska Department of Community and Regional 
Affairs 

Kotzebue Field Office 
P.O. Box 335 
Koteebue, AK 99752 
( 9 0 7 )  442-3675 

Mr. Richard ti. Eakins. Director 
Office of Special Industrial Projects 
Alaska Department of Commerce and Economic 

Pouch EE 
Juneau, AK 99811 

Development 

*Mr. Murray Walsh, Coordinator 
Alaska Office of Coastal Management 
Pouch AP 
Junea. AK 99811 
Attn: Ma. Michelle Shook 
( 9 0 7 )  465-3540 

'MS. Janice White 
Office of the Governor 
P.O. Box 335 
Kotzebue. AK 99752 
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'Mr. J e r r y  Dunn 
Ci ty  Engineer 
Quadra Engineering 
401 Firewood Lane 
Anchorage, AK 99503 

*Mr. John Shaeffer ,  President  
NANA Corporation 
P.O.  Box 49 
Kotzebue, AX 99752 

' M r .  Don Argetsinger  
NANA CorDoration 

*Mr. J e f f r e y  J. Hodley 
NWASD-NANA-CRSA 
P.O. Bcx 30 
Kotzebue. AK 99752 
(907) 442-3341 

' M r .  Richard Er l i ch  
Kikiktagruk Inupia t  Corp. 
P.O. Box 279 
Kotzebue. AX 99752 

*MS. Shehla Anjum 
North Slope Borough 
3201 "C" S t r e e t  
Anchorage, AK 99503 
(907) 276-4374 

M r .  Royal Harris 
Operat ions Manager 
Arc t i c  Lighterage Company 
P . O .  Box 261 
Kotzebue, AK 99752 

M r .  c a r 1  Robart 
TRA/Farr 
215 Columbia 
S e a t t l e ,  WA 98104 

Manager. Alaskan Explorat ion 
Cominco American. Inc .  
5660 " B"  S t ree t  
Anchorage. AK 99502 
(907) 274-8566 

' M r .  G.G. Booth 

*Mr. R u s s e l l  C .  Babcock, Jr. 
Vice Pres ident  and ManagerlAlaaka Operations 
Bear'Creek Mining Company 
1111 Dowling Road 
Anchorage. RK 99502 
(907) 344-1522 

'Mr. Martin ti. Pedersen ,  F a c i l i t y  
Chief 
F l i q h t  Service S t a t i o n  
Kotiebue Airport  
Kotzebue, AK 99752 

M r .  Nicholas Mesmer 
Alaska Airsh ips  
P .O .  Box 625 
Kotzebue, AK 99752 

M r .  Duane Kujala 
Wien Air Alaska 
P.O. Box 52 
Kotzebue, AK 99752 

Ma. Vicki Everts  
Alaska A i r l i n e s  
P.O. Box 726 
KOtzebue. AK 99752 

Ms. Barbara Ayres, S t a t ion  Manager 
Munz Northern Ai r l i nes  
P.O.  Box 727 
Kotzebue. AK 99752 

M r .  Rob Clay, S t a t ion  Manager 
Alaska I n t e r n a t i o n a l  Air 
P.O. Box 160 
Kotzebue, AK 99752 

Me. Marge Bake r  
Baker Aviat ion,  Inc. 
P .O .  Box 116 
Kotzebue, AX 99752 

M r .  Nelson Walker 
Walker Air Service  
P .O .  BOX 57 
Kotzebue, AK 99752 

Mr. Leon Shellabarger  
She l l aba rge r ' s  Flying Service  
P.D. BOX 11 
Kotzebue, AK 99751 

M I .  J i m  Rood 
A i r c r a f t  Serv ices  
P . O .  Box 751 
Kotzebue, AX 99752 

' M r .  Warren Thompson 
C i v i l  A i r  P a t r o l  
General Delivery 
Kotzebue, AK 99752 

M r .  Tony Schuerch 
Arct ic  Jornax Construct ion 
P.O.  Box 606 
Kotzebue, AK 99752 

*Mr. Donald F i a c u s .  P lan t  Manager 
Kotzebue Electr ic  Associat ion 
P.O. Box 44 
Kotzebue, AK 99752 

*Mr. M a t t  Conover 
Maniilaq 
Kotzebue, AK 99752 
(907) 442-3311 
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XOTZEBUE INVITATIOlJ L I S T  ( C o n t i n u e d )  

*MI. Dave Weingartner 
Maniilaq 
Korzebue. AK 99752 
(907) 442-3311 

M r .  Terrv Adam6 
Planning- commissioner 
P.O. Box 151 
Kotzebue, AK 99752 

Ma. Margaret Woods 
Planning Commissioner 
P.O. Box 725 
Kotzebue, AK 99752 

Mr. Larry Jones 
Planning Commissioner 
P.O. Box 173 
Kotzebue, AX 99572 

Ma. Pat Peacock 
Planning Commissioner 
P.O. Box 635 
Kotzebue, AX 99752 

Mr. Brad Reeve 
Planning Commissioner 
P.O. Box 602 
Kotzebue, AK 99752 

Mr. Willy Goodwin 
Planning Commissioner 
P . O .  Box 334 
Kotzebue, AK 99752 

Mr. Dan Snider, Jr. 
Planning Commissioner 
P.O. Box 266 
Kotzebue, AK 99752 

Mr. Willy Goodwin 
KIC Land Committee 
P.O. Box  333 
Kotzebue. AK 99752 

Me. Marie Schwind 
P.O. Box 256  
Kotzebue, AK 99752 

Mr. Joe Squicciarini 
City Council Member 
P.O. Box 641 
Kotzebue, AK 99752 

Mr. B i l l  Minerva 
City Council Member 
P.O. Box 567 
Kotzebue, AK 99752 

Ma. Nina Dah1 
City Council Member 
P.O. Box 703 
Kotzebue. AK 99752 

Mr. Paul Harris 
City Council Member 
P.O. Box 182 
Kotzebue. AK 99752 

Ms. Nellie Ward 
City Council Member 
P.O. Box 2 
Kotzebue, AK 99752 

Mr. Royal Harris 
Mayor Of-Kotzebue 
P.O. Box 261 
Kotzebue, AK 99752 

MI. Allen Upicksoun 
Vice Mayor 

Kotzebue, AX 99752 
P.O. BOX 6 6 4  
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The geotechnical. program is designed to identify conditions 
on and offshore such that appropriate design criteria can be 
developed. Also, potential material sources will also be 
studied to determine their extent and quality. Some modifi- 
cations of this program may be required if conditions en- 
countered during the investigation are greatly at variance 
with published data on the area. 

The cost estimate is based on drilling 22 test holes to an 
approximate depth of 30 feet in the soil. The drilling would 
be accomplished during the winter with the drill rig opera- 
ting 24 hours per day in two 12-hour shifts using a crew of 
one driller, one helper, and three geologists/ engineers. 
The crew would probably overnight at Kotzebue. Transporta- 
tion to and from the site would be by ice equipped aircraft 
or snow machine type vehicle as reyuired. The drill and 
associated equipment would be mobilized out of Anchorage. 
The drill would be mounted on a Vodwell type track vehicle 
and 70  feet of hollow stem auger and 7 0 '  of casing will be 
required. Project duration is estimated to be 15 days based 
on an assumed rate of 1.5 test holes pgr day. A contingency 
of 20 percent is added to account for weather days and other 
unforeseen conditions. The geotechnical investigation will 
cost approximately $200,000, as shown on the following cost 
estimate. A detailed breakdown of the exploration program 
follows the cost estimate. 
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COST ESTIMATE 

ITEM - 
Drilling mobilization and demobilization 
Drilling and crew, 15 days @ $3,528/day 
Char,ter of Hercules aircraft Anchorage 
to Kotzebue; deliver drill rig & equip. 
to Kotzebue airport 
( guarantee start-up date) 
Return drill rig L equipment via 
scheduled Herc service 
Room Board in Kotzebue @$150/day/man 
for 7 person crew for 17 days 
Technical crew (geologists/engineers) 
cost $55/hr./person: 
12 hrs/day x 3 people x 17 days 
Round trip tickets on commercial airline 
for crew ( 7  people) 

- 

COST - 

$ 8 ,000  

52,920 

16,663 

8 ,575  

17,850 

33,660 

2,800 
Transportation to/from drill rig while in 
field 17 days - aircraft @$300/day; 
snow vehicle @$100/day 6,800 
Laboratory testing and report 25,000 

SUB TOTAL $172,268 
Contingency @ 1.15% 25,840 

TOTAL $198,108 
0 

0 

0 
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Table B-1 - Proposed S o i l s  Explora t ion  Program 

Total  2 2  t e s t  ho l e s  

9 e 0 

N u m b e r  
of Holes F a c i l i t y  Depth Method 

3 

W 

t L 1  

1 

2 

13  B r e a k w a t e r  30 '  S i ze  H cas ing  w/casing 
( i n t o  s o i l )  advances where water  i s  

a v a i l a b l e .  Hollow s t e m  
auger  i f  water  no t  
a v a i l a b l e  (probably near  
s h o r e ) .  Sample every 5 
f e e t .  

2 

A i r p o r t  
Runway 

30' 

Airpo r t  30 '  
Terminal 

Seapor t  30' 

Po tab le  Water 30' 
Source 

Material s i te  30' 

60 '  

(min imum) 

( i f  g ranu la r  
soi ls  en-  
countered)  

Continuous sampling/dri l -  
l i n g  w/modified Shelby 
sampler. 

as above 

a s  above 

S ta r t  w/modified Shelby. 
Switch t o  hollow s t e m  
auger  o r  cas ing  w/ 
advances i f  unfrozen 
m a t e r i a l  encountered. 
Sample only  a t  s t r a t a  
change. 

Onshore: H o l l o w  s t e m  
auger i n  g r anu l a r  
ma te r i a l s .  Drive 
sample every  5 I .  

30'  Off shore : use "break- 
( i n t o  s o i l )  water"  method. 

Purpose 

Define sub-surface/sub-sea 
s o i l  cond i t i ons  along center- 
l i n e  of breakwater.  Nature 
of permafrost  t o  unfrozen 
t r a n s i t i o n  near  sha re  ( ? ) .  

Define sub- surface s o i l  con- 
d i t i o n s .  One hole  t o  de- 
f i n e  cond i t ions  a t  r i v e r  
c ro s s ing  - d r i l l  i n  mid 
channel.  

Define sub- surface s o i l  
cond i t ions  

Define sub- surface s o i l  
cond i t ions .  

Poss ib le  po tab le  w a t e r  
source.  Explore depth 
of water ;  determine i f  
thawbulb is p re sen t ;  
na tu r e  of s o i l s  ( p o t e n t i a l  
a q u i f e r  ? )  under River/Lake. 

Pos s ib l e  sand/gravel 
m a t e r i a l  s i te .  

Pos s ib l e  sand/gravel  
m a t e r i a l  s i te .  
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To  a s s u r e  a c o s t  e f f e c t i v e  and s t r u c t u r a l l y  sound f i n a l  h a r-  
bor  des ign ,  t h e  fo l lowing  f i e l d  s t u d i e s  a r e  recommended f o r  
t h e  chosen s i t e .  

a ) .  Tes t ing  y e a r l y  i c e  t o  determine f o r c e s  t h a t  w i l l  be 
a c t i n g  on t h e  s t r u c t u r e .  I c e  tests  recommended a r e  
s a l i n i t y ,  t h i c k n e s s ,  t empera tures ,  a long  w i t h  
d i r e c t i o n  and r a t e  of movement du r ing  breakup and 
w h i l e  grounded. 

b ) .  D e t a i l e d  ba thymet r ic  survey t o  determine best 
o r i e n t a t i o n  and exac t  l o c a t i o n  of the h a r b o r  i n  the 
g e n e r a l  a r e a  of t h e  s i t e .  

c ) .  Wave gauges should be p laced  t o  determine h e i g h t  
and p o s s i b l y  d i r e c t i o n  of waves approaching the  
s i t e .  This  should i n c l u d e  p e r i o d s  of peak storm 
a c t i v i t y  i f  p o s s i b l e .  Wave d a t a  h e l p s  d e f i n e  t h e  
l i t t o r a l  c l i m a t e  and determines  des ign  wave con- 
d i t i o n s .  

d ) .  A t i d e  gauge a t  the s i t e  i s  s t r o n g l y  adv i sed .  Know- 
ledge  of t h e  t i d a l  range is one of t h e  main des ign  
c r i t e r i a .  Tides  a t  Kotzebue were measured i n  1950 
and found t o  have an average range of 1.1 fee t .  The 
c l o s e s t  s t a t i o n  where t i d e  p r e d i c t i o n s  a r e  made i s  
K i w a l i k  where the mean d i u r n a l  range is 2 . 1  f e e t .  
S ince  t h e  s i t e  i s  between t h e s e  two l o c a t i o n s ,  t h e  
t i d e  could range from one f o o t  t o  over  two f e e t .  

e ) .  A c u r r e n t  meter should be deployed o f f s h o r e  from 
t h e  s i t e  l o c a t i o n .  Strong c u r r e n t s  could have a 
d e f i n i t e  impact on the  p o r t  des ign  and u s e .  

A very approximate c o s t  h a s  been c a l c u l a t e d  f o r  t h e  above 
recommended t e s t i n g  procedures .  I f  wave gauges and c u r r e n t  
meters  are deployed a t  t h e  t ime of t h e  ba thymet r i c  survey ,  
t h e  l e a s t  c o s t  t o  the p r o j e c t  would r e s u l t .  When wave gauges 
a r e  u s e d ,  a t i d e  gauge i s  not  necessary  because t i d a l  ranges  
can be c a l c u l a t e d  from t h e  wave d a t a .  The c o s t  of these 

recommended s t u d i e s ,  i n c l u d i n g  ba thymet r ic  survey ,  deploy-  
ment and r e t r i e v a l  of  i n s t rumen t s ,  and d a t a  ana lyses  (reco- 
mmendations "E"  t h r o u g h t  " E " )  would be approximatelu  s i x t y -  
f i v e  thousand dol lars  ( $ 6 5 , 0 0 0 ) .  1.f wave d i r e c t i o n  w a s  t o  
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be determined, an additional thirty thousand dollars 
($30,000) would be necessary. If the above recommendations 
were to be carried out independently, the cost would be 
higher. 

The ice testing cost would depend on the length of time over 
which the ice movement is measured. For two months of mon- 
itoring ice movement, along with salinity, temperature and 
thickness tests, the cost would be approximately thirty 
thousand dollars ($30,000). If only salinity, temperature, 
and thickness tests are performed, the cost would be 
approximately ten thousand dollars ($10,000). 

0 

0 

8 

0 

0 5- B 





0 

4 

' a  

0 

0 

e 

0 

APPENDIX C 

PRELIMINARY COSTS 

Background 

I n  t h i s  appendix,  a very p re l imina ry  c o s t  estimate i s  de- 
veloped f o r  c o n s t r u c t i n g  a p o r t ,  a i r p o r t ,  and a s s o c i a t e d  
f a c i l i t i e s  a t  Cape Blossom. Cons t ruc t ion  c o s t s  from s e v e r a l  
p r e v i o u s  jobs  i n  t h e  a r e a  have been compiled and analyzed i n  
t e r m s  of  t h e  requi rements  of t h i s  p r o j e c t .  Offshore  work 
i n t r o d u c e s  e lements  of u n c e r t a i n t y  i n t o  a p r o j e c t ,  and t h e  
p o t e n t i a l  d i f f i c u l t y  of o b t a i n i n g  m a t e r i a l s  f u r t h e r  compli- 
c a t e s  t h e  i s s u e .  However, it i s  possible t o  p rov ide  f a i r l y  
r e l i a b l e  b u t  c o n s e r v a t i v e  o v e r a l l  cost e s t i m a t e s  f o r  th i s  

t y p e  of p r o j e c t .  

The des ign  c r i t e r i a  have been s e l e c t e d  t o  s a t i s f y  p r e s e n t  
and p r o j e c t e d  needs .  They may be modified i n  o r d e r  t o  re- 
duce costs. Fur thermore,  t h e  p r o j e c t  team w i l l  con t inue  t o  
i n v e s t i g a t e  a l t e r n a t i v e  c o n s t r u c t i o n  procedures  and other 

means t o  reduce c o s t s  whi le  cont inu ing  t o  meet performance 
object ive .  

F i l l  M a t e r i a l  Sources 

During o u r  mid-June f i e l d  reconna issance ,  two eng inee r s  on 
t h e  p r o j e c t  team p a r t i c i p a t e d  i n  an o v e r f l i g h t  of  Baldwin 
Pen insu la  and  sou th  Kotzebue Sound t o  Deering i n  o r d e r  t o  
v i s u a l l y  i d e n t i f y  p o t e n t i a l  armor rock and g r a v e l  sou rces  
f o r  c o n s t r u c t i o n  of t he  breakwater  and upland f a c i l i t i e s .  
S e v e r a l  p o t e n t i a l  sou rces  of onshore and o f f s h o r e  g r a v e l  
s o u r c e s  were i d e n t i f i e d .  However, no rock s u i t a b l e  fo r  u s e  
a s  armor m a t e r i a l  on t h e  breakwater  was found.  
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A meeting was held at Candle with the owner/operator of the 
Candle Gold Mine in order to ascertain the quantity, 
quality, and availability of tailings at the Candle Mine. 
According to the owner, as much as 3 million cubic yards of 
tailings may be available for use as fill. Our observation 
of a small amount of the tailings suggest that the material 
may be suitable if an economical means of hauling the 
material approximately 50 miles can be found. 

Potential offshore gravel sources are scattered along the 
south end of Kotzebue Sound and along Baldwin Peninsula. A 
potential source identified by the DOT & PF for the Kotzebue 
to Chicago Creek road, and observed by our project geol- 
ogists during the July field reconnaissance, is located near 
Cape Blossom. Other potential resource locations being in- 
vestigated include the City of Kotzebue, Nimiuk Point, a 
variety of small knolls on Baldwin Peninsula, as well as 
offshore sources on Baldwin Peninsula. 

A6 can be seen from the above discussion, acquisition of 
fill and rock which will be required for this project will 
be a complex task with the final arrangements potentially 
involving use of a number of sources. The Kotzebue to 
Chicago Creek road will strain the available supply even 
more. 

c .1  PORT COSTS 

Breakwater 

The breakwater will be constructed with armor stone, Class B 
stone and core material. Preliminary costs and quantities of 
construction materials are described below. Costs are preli- 
minary, but should be adequate for the level of accuracy 
required at this stage of the project. When test holes are 
drilled at potential material. sites, these costs can be con- 
siderably refined. The estimated upper limit of the cost 
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f o r  t h e  breakwater  i s  $90  m i l l i o n ,  a l lowing  f o r  cont ingen-  
c i e s  i n  excess  of fo l lowing  c o s t  breakdowns. A s  mentioned 

ea r l i e r ,  a l t e r n a t e  des ign  methods and modified des ign  cr i-  

t e r i a  w i l l  be i n v e s t i g a t e d  dur ing  t h e  fo l lowing  phase .  

S i n c e  nearby sou rces  of armor rock have n o t  been found, c o s t  
e s t i m a t e s  f o r  armor rock a r e  i n c r e a s e d .  I t  i s  probable  t h a t  

t h e  cost of armor s t o n e  may reach $80 p e r  cubic  yard .  Rock 

w i l l  probably be hau led  from near  N o m e .  Approximately 

400,000 c u b i c  yards  of armor rock w i l l  be r e q u i r e d .  C l a s s  B 

s t o n e  might be ob ta ined  from t h e  same qua r ry  a s  t h e  armor 

s t o n e .  There a r e  no i d e n t i f i e d  C l a s s  B material sou rces  on 

Baldwin Pen insu la .  T ranspor t a t i on  and h a u l i n g  costs a r e  

less f o r  C l a s s  B s t o n e  t h a n  f o r  armor rock .  I t  i s  probable  

t h a t  t h e  cost f o r  C la s s  B s t one  w i l l  r u n  around $50 per 
c u b i c  ya rd .  Approximately 200,000 c u b i c  yards  of Class  B 
s tone  w i l l  be r e q u i r e d .  

The co re  m a t e r i a l  f o r  t h e  breakwater can probably be ob- 
t a i n e d  on Baldwin Pen insua l  or on the sou th  end of Kotzebue 
Sound. Some barge  h a u l  w i l l  probably be r e q u i r e d .  For p re-  

l i m i n a r y  e s t i m a t i n g  purposes ,  a c o s t  of  $15 per cub ic  yard 
w i l l  be used,  based upon a h a u l  from t h e  Candle a r e a .  

Approximately 700 ,000  c u b i c  yards  of co re  material  w i l l  be 
r e q u i r e d .  

The dock s t ruc ture  i s  e s t ima ted  t o  r e q u i r e  1500 t o n s  of 

s t e e l  s h e e t p i l i n g  a t  $5000/ton,  and 4000 c .y .  of c o n c r e t e  a t  

$500/ ton.  Both p r i c e s  i n c l u d e  placement of materials. 

P o r t  Uplands C o s t s  

The c r o s s- s e c t i o n  for t h e  p o r t  s i t e  has  not  been determined.  

I t  i s  impor tan t ,  however, t h a t  t h e  pe rmaf ros t  no t  be allowed 
t o  m e l t .  An i n s u l a t e d  embankment cover ing  t h e  a r e a  t h a t  

w o u l d  p robably  develop t o  meet immediate p o r t  needs would 

r e q u i r e  approximately  200 ,000  c u b i c  yards  of f i l l ,  based on 
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an immediate development of 20 acres. Insulated gravel fill 
is estimated to cost about $15 per cubic yard, bringing the 
cost of site improvements to approximately $ 3  million. 

Utilities 

Provision of water, sewer, electricity, communication, and 
other utilities at the port is estimated to cost approxima- 
tely $ 2  million. 

Buildings and Other Facilities 

Approximately $2 million will be required for construction 
of port administration buildings, maintenance buildings and 
other structures. This includes $1 million for a fuel 
storage and distribution system. 

Total Port Cost 

Initial development of the Cape Blossom port could cost up 
to $100 million, allowing $90 million for the causeway and 
$10 million for uplands and infrastructure. 

c.2 AIRPORT RELOCATION COSTS 

The airport envisioned for this project is a single 6,500 
foot paved strip. Paving could be deferred until a later 
date, b u t  should be considered as part of the airport cost. 
In addition, a small terminal facility should be provided. 
Utilities from the port could be extended to the airport, 
thereby greatly reducing utilities costs. The runway and 
apron is estimated to cost approximately $10 million, and 
paving will cost an additional $5 million dollars. Extension 
of utilities to the site would cost approximately $1 
million, and construction of a small terminal and other 
facilities will cost approximately $ 2  million. Included 
within other facilities is a waterline, sewer, electricity 
and communications. The facility costs assume that a nearby 
deepdraft port has been developed. The preliminary estimate 
for an industrial type airport. is approximately $20 million. 
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T h i s  s e c t i o n  q u a n t i f i e s  t h e  p h y s i c a l  p a r a m e t e r s  u s e d  i n  t h e  
s t r u c t u r a l  d e s i g n  o f  t h e  v a r i o u s  members and components t h a t  
make up t h e  causeway and dock  s t ructures .  T h e s e  i n c l u d e  

m a t e r i a l  s t r eng ths ,  d e s i g n  l o a d s ,  s o i l  p r o p e r t i e s ,  and o t h e r  

p h y s i c a l  f a c t o r s .  

D .1 MATERIALS 

The  f o l l o w i n g  mate r i a l  s t r e n g t h s  were used  i n  d e s i g n :  

Concrete 
Cas t  i n  P l a c e  

P r e c a s t  
Caissons  ( 1 1 5- 1 5 0  p c f )  

f c ’ =  3 , 0 0 0- 4 , 0 0 0  p s i  

f c ’ =  5 ,000- 7 ,000  p s i  
d e p e n d i n g  on scheme 

E l e v a t e d  Causeway G i r d e r s ,  Tees f c ’ =  7,OUO p s i  @ 2 8  d a y s  
d a  f c ’ =  5 ,000  p s i  @ Release 

R e i n f o r c i n g  S t e e l  G r a d e  6 0  

P r e s t r e s s i n g  S t e e l  f y =  2 7 0  k s i  

S t r u c t u r a l  S t e e l  

S h e e t  P i l i n g ,  R o l l e d  S h a p e s ,  P l a t e s  f y =  36 k s i  

S t e e l  P i p e  f y =  4 2  k s i  

E l e v a t e d  Causeway G i r d e r s  f y =  5 0  k s i  

S o i l  Bear inq  

S e e  d i s c u s s i o n  u n d e r  D . 3 ,  t h i s  a p p e n d i x .  
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e D . 2  LOADS. 

A l l  s t ruc tures  and i n d i v i d u a l  members were a n a l y z e d  and 
d e s i g n e d  t o  s a f e l y  res i s t  t h e  maximum e x p e c t e d  l o a d s  and t h e  

c r i t i c a l  c o m b i n a t i o n s  of l o a d s .  

e 
W e i g h t s  of  a l l  s t r u c t u r a l  m a t e r i a l s  and any f i l l  or b a l l a s t  
were c o n s i d e r e d  i n  t h e  d e s i g n .  

e 

a 

I 

A minimum u n i f o r m  l i v e  l o a d  of  1 , 0 0 0  p s f  due  t o  c a r g o ,  
m a t e r i a l s ,  or  e q u i p m e n t  was c o n s i d e r e d  i n  t h e  d e s i g n  o f  t h e  
d o c k i n g  f a c i l i t i e s  and e a r t h  f i l l  causeway.  T h e s e  s t ructures 
were a l so  d e s i g n e d  f o r  s t a n d a r d  AASHTO HS20-44 t r u c k  loads 
and  f o r  a 1 0 0  t o n  c a p a c i t y  m e c h a n i c a l  c r a n e .  

L o a d i n g s  on  t h e  e l e v a t e d  causeway  a r e  a l so  d i s c u s s e d  i n  
Sec t i on  C of t h e  main  repor t .  

Wave a n a l y s i s  was b a s e d  on  a s i g n i f i c a n t  wave h e i g h t  o f  15 .2  

f e e t  w i t h  a per iod  of 9 seconds f o r  50 y e a r  r e c u r r e n t  w inds .  
Wave h e i g h t s  and f o r c e s  were d e s i g n e d  u s i n g  s e c o n d  order  wave 
t h e o r y .  B e c a u s e  wave h e i g h t s  and forces on a s t r u c t u r e  
d e p e n d  on wave b e h a v i o r ,  e a c h  s i t u a t i o n  was a n a l y z e d  t o  
d e t e r m i n e  w h e t h e r  t h e  wave was b r e a k i n g  or  n o n- b r e a k i n g .  
B r e a k i n g  waves result i n  s i g n i f i c a n t l y  l a r g e r  wave f o r c e s .  

Wave b e h a v i o r  depends on t h e  s i z e  of  t h e  d e s i g n  wave,  d e p t h  

of w a t e r ,  slope and r o u g h n e s s  of t h e  bottom, and  slope o f  t h e  

s t ruc tu re ' s  wave s i d e  face. Wave h e i g h t s  and  f o r c e s  on t h e  
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s t r u c t u r e  were c a l c u l a t e d  from s t a n d a r d  fo rmu la s  and c h a r t s  
i n  t h e  U.S. Army Corps of Eng inee r s  C o a s t a l  Research C e n t e r ' s  
"Shore  P r o t e c t i o n  Manual". 

I c e  f o r c e s  on t h e  structures can be g e n e r a t e d  by s e v e r a l  
means and can a c t  on t h e  s t r u c t u r e s  i n  d i f f e r e n t  d i r e c t i o n s .  

V e r t i c a l  f o r c e s  can be caused by ice a c c r e t i o n  from snow and 
f r e e z i n g  of s p r a y ,  weight  a t  low t i d e  of i c e  f r o z e n  t o  
s t r u c t u r a l  e l emen t s ,  buoyant u p l i f t  a t  h igh t i d e  of ice 
masses f r o z e n  t o  s t r u c t u r a l  e l emen t s ,  and t h e  v e r t i c a l  
component of i c e  s h e e t  bending f a i l u r e .  

Because of t h e  r e l a t i v e l y  l a r g e r  dead we igh t s  of t h e  dock 

c a i s s o n s  and e a r t h  f i l l  causeway, t h e s e  s t ruc tu res  would be 
a b l e  t o  r e s i s t  t h e  v e r t i c a l  i c e  and snow l o a d s .  
I c e  and snow we igh t s  o n ' t h e  e l e v a t e d  causeway a r e  d i s c u s s e d  
i n  Sect ion D . 5  of  t h i s  Appendix. 

H o r i z o n t a l  f o r c e s  can be caused by c r u s h i n g  i c e  f a i l u r e  of 
l a t e r a l l y  moving f l o a t i n g  ice s h e e t s ,  bending i c e  f a i l u r e  of 
l a t e r a l l y  moving f l o a t i n g  i c e  shee t s ,  impact  of f l o a t i n g  ice 
masses ,  and jamming of r u b b l e  between s t r u c t u r a l  framing 
members. 

H o r i z o n t a l  i c e  f o r c e s  may control  t h e  d e s i g n  of a s t r u c t u r e  
and an a n a l y s i s  of f o r c e s  i s  r e q u i r e d .  Crushing f a i l u r e  of  
i c e  r e p r e s e n t s  an upper bound on i c e  f o r c e s  and i s  a 
c o n s e r v a t i v e  d e s i g n  choice because  ice compress ive  s t r e n g t h  
i s  normal ly  s e v e r a l  t imes  i t s  f l e x u r a l  or t e n s i l e  s t r e n g t h .  
Uniform i c e  w i t h  r ega rd  t o  s t r e n g t h  and c o n t i n u i t y  is 
assumed, which i s  a l s o  c o n s e r v a t i v e .  The  c r u s h i n g  s t r e n g t h  
Of i c e  i s  about  4 0 0  p s i .  

3-D 



Because of  t h e  f l e x i b i l i t y  of  an ice f i e l d ,  pressures f rom 
p i l i n g  up o f  w i n d  d r i v e n  ice  r u b b l e  on a s t ruc ture  a r e  
p r o b a b l y  n o t  a s  g r e a t  a s  those of  a s o l i d  ice s h e e t  i n  a 
c o n f i n e d  a r e a .  

B e c a u s e  of  i t s  g e o g r a p h i c a l  l o c a t i o n ,  Ko tzebue  Sound is  n o t  
s u b j e c t e d  t o  m u l t i y e a r  f loes .  Based on a 2 foo t  ice s h e e t ,  a 
h o r i z o n t a l  force of 1 1 0  k i p s  per l i n e a r  foo t  o f  c o n t a c t  w i d t h  
a t  mean- lower- low w a t e r  l e v e l  was used .  
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K o t z e b u e  Sound is located w i t h i n  Seismic Zone I ,  a c c o r d i n g  t o  
t h e  Seismic R i s k  Map of t h e  Uni form B u i l d i n g  C o d e .  T h i s  

r e p r e s e n t s  an a r e a  of  minor p o t e n t i a l  damage w i t h  a low 
n u m e r i c a l  c o e f f i c i e n t  f o r  e q u i v a l e n t  s t a t i c  f o r c e .  O t h e r  

seismic i n f o r m a t i o n  is i n c l u d e d  i n  P a r t  B o f  t h i s  report.  
Seismic forces are  deemed n o t  t o  h a v e  a n  impac t  on t h e  dock 

or  causeway s t ructures .  

Wind p r e s s u r e s  f o r  a recommended 1 0 0  y e a r  v e l o c i t y  of  82 mph 

were compared w i t h  o t h e r  d e s i g n  f o r c e s .  B e c a u s e  o f  t h e  l a r g e  
i c e  and wave forces c o n s i d e r e d ,  wi.nd forces are n e g l i g i b l e  
f o r  t h e  d e s i g n  of t h e  causeway p iers  and b e r t h i n g  f a c i l i t i e s .  

Wind f o r c e s  would  i n f l u e n c e  t h e  causeway s u p e r s t r u c t u r e s  
c o n n e c t i o n  d e t a i l s ,  as  t h e  d e c k  u n i t s  would a c t  c o m p o s i t e l y  
t o  res is t  l a t e r a l  loads. Detai led d e s i g n  o f  these 
c o n n e c t i o n s  is beyond t h e  s c o p e  of t h i s  s t u d y .  

D . 3  SOIL PROPERTIES. 
Because d e t a i l e d  s o i l s  i n f o r m a t i o n  f o r  t h e  p r o p o s e d  Cape 
B l o s s u m  S i t e  was u n a v a i l a b l e ,  s o i l  supported s t ruc tures  were 
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0 d e s i g n e d  u s i n g  c o n s e r v a t i v e  a s s u m p t i o n s  

p r o v i d e d  s u f f i c i e n t  r e p r e s e n t a t i . v e  s o i l  
d e t e r m i n e  s t r u c t u r a l  adequacy  f o r  r e l a t  

b e  t w e e n  schemes .  

T h e s e  a s s u m p t i o n s  

p r o p e r t i e s  t o  
v e  c o m p a r i s o n s  

A n  a n g l e  o f  i n t e r n a l  f r i c t i o n  of  2 1 "  was  used  f o r  
u n c o n s o l i d a t e d ,  u n d r a i n e d ,  loose, s i l t y  s a n d .  The s o i l  
b e a r i n g  was l i m i t e d  t o  3 k s f .  

0 

0 

0 

V a r i a t i o n s  i n  a c t u a l  s o i l  p rope r t i e s  were assumed t o  a f f e c t  
a l l  s chemes  s i m i l a r l y .  T h e r e f o r e ,  d e v i a t i o n s  f rom assumed 
v a l v e s  d i d  not  a f f e c t  r a n k i n g s  of  t h e  p r e f e r r e d  c a n d i d a t e  
schemes .  

A d e t a i l e d  s o i l s  i n v e s t i g a t i o n  s h o u l d  be c a r r i e d  out  p r i o r  t o  
t h e  f i n a l  d e t a i l e d  d e s i g n  of t h e  dock  and causeway 
s t r u c t u r e s .  

D.4 BUOYANCY OF FLOATING COMPONENTS. 
S t r u c t u r a l  components o f  c e r t a i n  causeway p i e r  and d o c k i n g  
f a c i l i t y  s t ructures  were d e s i g n e d  t o  be f l o a t a b l e .  T h e s e  

c o m p o n e n t s  would be m a n u f a c t u r e d  i n  a g r a v i n g  y a r d  and towed 
t o  t h e  s i t e  or t r a n s p o r t e d  o n  a submers ib le  b a r g e  and f l o a t e d  

i n t o  p lace  a t  t h e  s i t e .  T h e s e  f l o a t a b l e  components, which 
a r e  s u b j e c t  t o  o v e r t u r n i n g  forces  g e n e r a t e d  by waves ,  w ind ,  
and  t o w i n g ,  were checked  for s t a b i l i t y  a g a i n s t  o v e r t u r n i n g  
a n d  were d e s i g n e d  f o r  s t r u c t u r a l  s t r e n g t h  t o  resist  t h e s e  

f o r c e s .  They were also p r o p o r t i o n e d  so t h e i r  d r a f t  would not 
e x c e e d  t h a t  a v a i l a b l e  i n  t h e  p o s i t i o n i n g  a r e a .  

D.5 STRUCTURAL CAUSEWAY. 

The causeway s u p e r s t r u c t u r e  was d e s i g n e d  a c c o r d i n g  t o  t h e  
S t a n d a r d  S p e c i f i c a t i o n s  f o r  Highway B r i d g e s ,  1 2 t h  e d i t i o n ,  
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a d o p t e d  by The Amer ican  Associa t ion  o f  S t a t e  Highway and 
T r a n s p o r t a t i o n  O f f i c i a l s  ( 1 9 7 7 ) .  

The causeway supe r s t ruc tu r e  was d e s i g n e d  t o  s u p p o r t  t h e  
m a x i m u m  e x p e c t e d  l o a d s  and  t h e  most c r i t i c a l  r e a s o n a b l e  

c o m b i n a t i o n  of  l o a d s .  

T h e  w e i g h t  o f  a l l  s t r u c t u r a l  members was c o n s i d e r e d  i n  t h e  
d e s i g n .  I n  a d d i t i o n  a f u t u r e  w e a r i n g  s u r f a c e  w e i g h t  of 6 0  
p s f  was i n c l u d e d .  

The  causeway s u p e r s t r u c t u r e  wa5 d e s i g n e d  t o  support  t h e  
S t a n d a r d  AASHTO HS20-44 t r u c k  l o a d .  T h i s  d e s i g n  l o a d i n g  w i l l  
accommodate  s t a n d a r d  t r u c k  and semi- trailer  c o m b i n a t i o n s  t h a t  
a r e  l e g a l  on p u l i c  r o a d s .  

T h e  AASHTO HS20-44 l o a d i n g  cons i s t s  of t h e  most c r i t i c a l  
l o a d i n g  s i t u a t i o n  of e i t h e r  t r u c k  l o a d i n g  or l ane  l o a d i n g .  

T r u c k  l o a d i n g  represents t h e  maximum 3 axle  c o m b i n a t i o n  t r u c k  
and  semi- tra i ler .  T h i s  l o a d i n g  cons is t s  o f  a 8 k i p  a x l e  l o a d  

a n d  a 32 k i p  a x l e  l o a d  s p a c e d  a t  1 4  f e e t ,  and an a d d i t i o n a l  
3 2  k i p  a x l e  l o a d  s p a c e d  a t  1 4  t o  30 f e e t  f rom t h e  f i r s t  3 2  
k i p  ax le  l o a d ,  Lane L o a d i n g  represents a t r u c k  t r a i n  w i t h  a 
s i n g l e  maximum a x l e  l o a d ,  T h i s  l o a d i n g  cons i s t s  o f  a u n i f o r m  

l o a d  of 6 4 0  lb per l i n e a r  foo t  of l o a d  l ane  and a s i n g l e  
c o n c e n t r a t e d  l o a d  o f  1 8 , 0 0 0  l b  f o r  moment and  2 6 , 0 0 0  l b  f o r  

s h e a r .  Axle loads  a re  a p p l i e d  a t  t h o s e  l o c a t i o n s  t h a t  

p r o d u c e  t h e  most c r i t i c a l  l o a d i n g .  Both  t r u c k  l o a d i n g  and 

l a n e  l o a d i n g  a r e  a p p l i e d  i n  a 1 2  f o o t  t r a f f i c  lane.  Loads  
were i n c r e a s e d  f o r  i m p a c t  t o  account f o r  dynamic ,  v i b r a t o r y ,  
and  impact e f f e c t s  o f  moving veh ic les .  
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Ice a c c r e t i o n  f rom f r e e z i n g  of  s p r a y  can  c o n s i d e r a b l y  
increase  t h e  v e r t i c a l  l o a d s  o n  t h e  causeway supers t ruc tu re .  
A 2 f o o t  m a x i m u m  t h i c k n e s s  o f  i c e  was assumed o v e r  t h e  

causeway  s p a n .  T h i s  r e s u l t e d  i n  a u n i f o r m  l o a d i n g  o f  112 
p s f .  

A 100  y e a r  snow l o a d  of 9 5  p s f  was c o n s i d e r e d .  Because t h e  

v a l u e  f o r  ice l o a d i n g  was g r e a t e r ,  t h e  snow l o a d  d i d  no t  
cont ro l .  

A m e c h a n i c a l  c r a w l e r - t y p e  c r a n e  would be used  on t h e  dock  t o  
o f f l o a d  c a r g o .  The crane would be p e r i o d i c a l l y  t r a n s p o r t e d  
across t h e  causeway t o  t h e  onshore por t  or t o  Kotzebue  and 

t h e  causeway s u p e r s t r u c t u r e  m u s t  be a d e q u a t e  t o  support t h e  
e x p e c t e d  s h i p p i n g  w e i g h t  o f  t h e  crane or i t s  components .  

The  present  c r a n e  a t  Ko tzebue  h a s  a r a t e d  c a p a c i t y  of 100 
t ons .  For  d e s i g n i n g  t h e  causeway supers t ruc ture ,  a c r a n e  
w i t h  a s i m i l a r  c a p a c i t y  was assumed. A 100 t o n  c a p a c i t y  
c r a w l e r  c r a n e  h a s  a work ing  w e i g h t  o f  a p p r o x i m a t e l y  180 ,000  - 
2 1 0 , 0 0 0  l b .  Because  o f  v a r i a t i o n s  i n  c r a w l e r  w i d t h s  among 

c r a n e  m a n u f a c t u r e r s ,  it m u s t  be assumed t h a t  a c r a n e  c o u l d  be 
p o s i t i o n e d  w i t h  e a c h  c r a w l e r  s u p p o r t e d  by a s i n g l e  g i r d e r ;  
e a c h  g i r d e r  would t h e r e f o r e  support o n e- h a l f  of t h e  crane 
weight . '  A g i r d e r  d e s i g n  b a s e d  on a t o t a l  crane w e i g h t  of 2 1 0  

k i p s  would r e s u l t  i n  g i r d e r  s i zes  s i g n i f i c a n t l y  l a r g e r  t h a n  
t h a t  r e q u i r e d  t o  support  t h e  o t h e r  d e s i g n  l o a d s .  Removing 
t h e  crane c o u n t e r w e i g h t s  would r e d u c e  t h e  c r ane ' s  w e i g h t  by 
a p p r o x i m a t e l y  80 k i p s ,  and removing  t h e  crane boom or 
c o m p a r a b l e  w e i g h t s  would r e d u c e  t h e  t o t a l  w e i g h t  by another  
10 k i p s .  The c r a n e  l o a d  was t h e r e f o r e  assumed t o  be a t o t a l  
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Of 120 kips, to be supported on 2 crawlers or other supports 
with a minimum overall length of 20 feet. 

Causeway sections were analyzed and designed for the 
controlling combinations of loading that could occur. 
Criteria used to determine structural adequacy were stresses 
resulting from design loads, ultimate strengths for critical 
loads, and deflections due to service loads. 

All girders were analyzed as simple span members rather than 
continuous members. Continuous members would reduce mid-span 
stresses from superimposed loads, but would require special 
construction details at girder ends. Differential settlement 
of adjacent support structures would create additional forces 
and stresses in continuous members. Accurate positioning in 
the placement of causeway support structures would be 
difficult to achieve. Horizontal misplacement of 
superstructure supports would be likely to occur during 
sinking of floating caissons, and vertical members may not be 
perfectly plumb. Precast continuous members would be quite 
sensitive to these variations in support locations. 

Simple span members, in contrast, would be able to accomodate 
both vertical and horizontal differential movements of the 
support structures and would be more adaptable to larger 
construction tolerances. 

D 8- D 





e 

e 

APPENDIX E AIRPORT DESIGN CRITERIA 

General transport airports must conform to certain dimension- 
al standards for wiaths and separations. The following sum- 
marizes dimensions for a general transport airport meeting 
Precision Instrument Runway (PIR) Standards, as prescrioea oy 
FAA Advisory Circular AC 1 5 0 / 5 3 0 0  

Runway Length 

Width 
- Runway 
- Runway Safety Area 
- Taxiway 
- Taxiway Safety Area 

Runway Centerline to 
- Taxiway Centerline 
- Airplane Parking Area 
- Property/Building 

Restrictions Line 

Taxiway Centerline to 
- Parallel Taxiway Centerline 
- Fixed or Movable Obstacle 

- GA, Figure 1 :  

Dimension Standard 

As required by tne 
critical airplane. 

1 0 0 '  

1 5 0 '  

5 0 '  

1 1 0 '  

4 0 0 '  

6 7 5 '  

7 5 0 '  

2 0 0 '  

1 0 0 '  

0 1- E 
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T h e  runway l e n g t h  a t  g e n e r a l  t r a n s p o r t  a i r p o r t s  is  b a s e d  o n  
t h e  c r i t i c a l  a i r , l a n e  t o  be u s i n g  t h e  a i r p o r t .  An  a n a l y s i s  
o f  t h e  f l e e t  m i x  a t  s i m i l a r  a i r p o r t s  i n  A l a s k a  s h o w s  t h e  

Lockheed  Hercules (C- 130)  and t h e  Boeing  737-200 t o  be t h e  
p r e d o m i n a n t  a i r p l a n e s  i n  t h e  t r a n s p o r t  c a t e g o r y .  These a r e  
t h e  a i r c r a f t  which  are selected as  t h e  c r i t i c a l  or d e s i g n  
a i r p l a n e s  f o r  runway l e n g t h  d e t e r m i n a t i o n  and o t h e r  d e s i g n  

c o n s i d e r a t i o n s .  

F a c t o r s  d e v e l o p e d  by t h e  FAA a l l o w  t h e  r e s u l t s  of  f l i g h t  t e s t  
and  o p e r a t i o n a l  d a t a  f o r  a i r c r a f t  t o  be c o m p i l e d  as 
p e r f o r m a n c e  t a b l e s  t h a t  c a n  be used  t o  d e t e r m i n e  r e q u i r e d  
runway l e n g t h s .  For p l a n n i n g  purposes,  t n e  runway l e n g t h  h a s  
b e e n  s e l e c t e d  on t h e  b a s i s  o f  maximum a l l o w a b l e  t a k e o f f  and 
l a n d i n g  w e i g h t s ,  a s  d e f i n e d  f o r  a i r p o r t  d e s i g n .  

Runway l e n g t h  r e y u i f e m e n t s  are  computed f o r  t h e  Boeing  

7 3 7- 2 0 0 ,  s ince  t h i s  is  t h e  c r i t i c a l  a i r c r a f t  f o r  runway 
l e n g t h  d e t e r m i n a t i o n .  D a t a  r e q u i r e d  f o r  t h e  runway l e n g t h  

s e l e c t i o n  p r o c e s s  a re  shown on T a b l e  E.l. A s  shown i n  t h e  
t a b l e ,  t h e  runway l e n g t h  i s  d e t e r m i n e d  by t a k e o f f  r a t h e r  t h a n  

l a n d i n g  requirements. The increases i n  runway l e n g t h  needed  
t o  accommodate r e d u c e d  f l a p  s e t t i n g s ,  t n e r e b y  i n c r e a s i n g  

c a r r y i n g  c a p a c i t y ,  is  not  j u s t i f i e d  f o r  a f i r s t  s t a g e  

d e v e l o p m e n t .  A c c o r d i n g l y ,  t n e  s h o r t e s t  runway c a p a b l e  Of 

h a n d l i n g  t h e  maximum a l l o w a b l e  t a k e o f f  w e i g h t  h a s  been  
s e l e c t e d .  W i t h  a p p r o p r i a t e  a d j u s t m e n t  f o r  g r a v e l  s u r f a c i n g s ,  
w ind ,  and runway g r a d i a n t ,  t h e  reconmended runway l e n g t h  is 
6 , 4 0 0  f e e t .  

a 
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RUNWAY LENGT H DETER MI NATI ON 1 TABLE E- 1 

D e s i g n  C o n d i t i o n s  

A i r p l a n e :  B o e i n g  7 2 7- 2 0 0 :  J T  ED- 9 E n g i n e  

Mean D a i l y  Maximum T e m p e r a t u r e  

A i r p o r t  E l e v a t i o n  

E f f e c t i v e  A i r p o r t  Runway G r a d i e n t  

L a n d i n g  Runway L e n g t h  

F l a p  
Se t  t i n 9 2  T a b l e 3  

40" 29 
3 0 "  30  

2 5 "  31 

T a k e o f f  Runway L e n g t h  

F l a p  
S e t  t i n 2  T a b l e  

1 5 '  3 2  
5 "  3 3 -  
1 "  34 

Maximum 
A1 low a b l e  

L a n d i n g  

W e i g h t  (lbs) 
1 0 3 , 0 0 0  
1 0 3 , 0 0 0  
1 0 3 , 0 0 0  

Maximum 
A1 1 o w  a b  1 e 

T a k e o f f  
W e i g h t  (lbs) 

100,000 

1 0 7 , 7 0 0  

1 1 4 , 5 0 0  

L a n a  i n g  

Runway 
L e n g t h  

5 , 4 0 0 '  

5 , & 0 0 '  

6 , 5 0 0 '  

6 0 ° F  

2 5 '  MSL 

0 . 5 %  

T a k e o f f  

R e f e r e n c e  Runway 
F a c t o r  L e n g t h  

3 9 . 4  5 , 8 0 0 '  
4 5 . 4  7 , 1 0 0 '  

5 3 . 2  9 , 0 0 0 '  

Notes: 

1 .  Runway l e n g t h s  a re  r o u n d e d  u p  t o  n e x t  1 0 0  f e e t .  

2 .  F l a p  s e t t i n g s  p r e s e n t e d  are  o n l y  ones a u t h o r i z e d  f o r  

c e r t i f i e d  o p e r a t i o n ,  a n d  n o  i n t e r p o l a t i o n  between I 

s e t t i n g s  is  a l l o w e d .  
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3 .  Table numbers refer to those in Appendix 6 of FAA 
Advisory Circular AD 1 5 0 / 5 3 2 5 - 4 ,  CHG k 1 0 ,  "Runway Length 
Requirements for Airport Design." 

is assumed: basic runway length must be increased by 1 0 %  

for each 1 %  of effective runway gradient. An additional 
2- 1 / 2 8  is added to compensate for gravel surfacing and 
another 2 %  is added to compensate for wind. The design 
runway length is, therefore, increased a total of 1 0 %  to 
account for those factors, bringing the adjusted length 
(rounded to the next 1 0 0 ' )  to 6 , 4 0 0  feet. 

4 .  A paved runway with zero wind and zero effective gradient 

It is anticipated that the Boeing 7 3 7- 2 0 0  would be the 
principal aircraft utilizing the new airport. Based on FAA 
design criteria, as adjusted for conditions at' Cape Blossom, 
6 , 4 0 0  feet of runway length would be needed. 

Several airfielas in the area that are capable of accommo- 
dating heavy multi-engine aircraft are owned and operated by 
private firms engaged in mineral and petroleum exploration, 
development, or production. These airfields have runways 
between 5 , 5 0 0  and 6 , 5 0 0  feet in length, surfaced with gravel 
or asphalt. A runway length of approximately 5 ,500  feet is 
capable of handling a Lockheed Hercules C- 1 3 0 .  

However, future aircraft requirements should be consiaered in 
selecting an ultimate runway length, especially since 
selection of the ultimate runway length requires no immediate 
activity other than land acquisition. Longer runways would 
be needed for jets making long distance hauls; a potential 
application for large jets at Cape Blossom would include fish 
hauling to international markets. 
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ng 7 0 7 ,  a t y p i c a l  long- haul  t r a n s p o r t e r ,  would r e q u i r e  

c runway l e n g t h  of about 7 ,500 f e e t .  Ad jus t i ng  f o r  
c o n d i t i o n s  and rounding up t o  t h e  nex t  500 f e e t  would 
8 ,500 f e e t  a s  t h e  u l t i m a t e  l e n g t h  runway needed f o r  a 

7 0 7  a t  Cape Blossom. 

Clearway annd Stopway De te rmina t ions  

T u r b o j e t  e n g i n e s  have r e c e n t l y  proven t o  be so  r e l i a b l e  t n a t  
e n g i n e  f a i l u r e  on t a k e o f f  is very  uncommon. As a r e s u l t ,  
c l ea rways  and stopways have been al lowed t o  s u b s t i t u t e  f o r  a 

p o r t i o n  of t h e  hard runway. A stopway i s  a p h y s i c a l  
e x t e n s i o n  of a runway w h i c h  can s t r u c t u r a l l y  handle  a 

d e c e l e r a t i n g  a i r p l a n e  d u r i n g  an a b o r t e d  t a k e o f f .  A stopway 
h a s  l i m i t e d  a p p l i c a b i l i t y  a t  Cape Blossom, however, because  

s u f f i c i e n t  f u l l  s t r e n g t h  runway can be p rov ided  w i t h  minimal 
a d d i t i o n a l  cost. The c learway is a g e o m e t r i c  p l a n e  ex t end ing  

from each end of t h e  runway w i t h  an upward s l o p e  no t  
exceed ing  1 .25%. No o b j e c t  or t e r r a i n  i s  p e r m i t t e d  t o  ex tend  
above t h i s  p l a n e ,  excep t  f o r  c e r t a i n  t h r e s h h o l d  l i g h t s .  I t  

i s  advantageous  t o  use a c lea rway  because  it s e r v e s  t o  

accommodate t h e  t a k e o f f  d i s t a n c e  r equ i r emen t s  f o r  t h a t  
o c c a s i o n a l  o p e r a t i o n  r e q u i r i n g  a g r e a t e r  t a k e o f f  d i s t a n c e  
t h a n  t h e  c r i t i c a l  a i r c r a f t  fo r  w h i c h  t h e  runway l e n g t n  is 
d e s i g n e d .  Although c lea rway  l e n g t h s  of up t o  1 , 0 0 0  f e e t  can 
be b e n e f i c i a l ,  a 5 0 0  f o o t  c lea rway  is  deemed adequa te  a t  Cape 
Blossom. A c lea rway  width  of 5 0 0  f e e t  w i l l  meet t h e  

r e q u i r e m e n t s  of most t u r b i n e  powered a i r p l a n e s  expec ted  t o  
use t h e  f a c i l i t y .  

Runway and Taxiway W i d t h  D e t e r m i n a t i o n s  

e 

0 

Runway w i d t h s  f o r  t r a n s p o r t  a i r c r a f t  a r e  based on t h e  
p h y s i c a l  r equ i r e l zen t s  of t h e  a i r c r a f t ,  s t a t i s t i c a l  d a t a  on 
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e l e v a t i o n s  from runway c e n t e r l i n e ,  and e x p e r i e n c e .  The 
runway is  t h e  load- bear ing  a r e a  and v a r i e s  from 5 0  f e e t  a t  
t h e  s m a l l e s t  g e n e r a l  a v i a t i o n  a i r p o r t s  t o  1 5 0  f e e t  a t  t h e  
l a r g e s t  a i r  c a r r i e r  a i r p o r t s .  V i r t u a l l y  a l l  load  
a p p l i c a t i o n s  occur  i n  a c o n t r o l  width  of about  1 0 0  f e e t .  A 

runway w i d t h  of 1 0 0  f e e t  i s  t h e r e f o r e  used.  Runway s h o u l d e r s  
shou ld  be t r e a t e d  f o r  a d i s t a n c e  of 2 5  f e e t  beyond t h e  runway 

w i t h  b i tuminous  m a t e r i a l  o r  dense  t u r f  t o  p r e v e n t  e r o s i o n  and 
t o  p r o t e c t  ) e t  eng ines  from i n g e s t i o n  of l o o s e  m a t e r i a l  a s  

we l l  a s  t o  p rov ide  a margin of s a f e t y  f o r  e r r a n t  a i r c r a f t .  

The p a r a l l e l  taxiway width can be less t h a n  t h a t  of t h e  
runway because  t h e  speed of t h e  a i r p l a n e s  is much less. The 

need t o  p r o t e c t  t h e  t a x i i n g  a i r p l a n e  from i n g e s t i o n  of 
f o r e i g n  m a t e r i a l  i n t o ' t h e  j e t  e n g i n e s  remains  a 
c o n s i d e r a t i o n .  k taxiway width of 5 0  f e e t  i s  used f o r  a 
g e n e r a l  t r a n s p o r t  a i r p o r t ,  w i t h  2 5  foot  w i d e  s h o u l d e r s  and 

a p p r o p r i a t e  widened s e c t i o n s  a t  c u r v e s .  The low f r equency  of 
o p e r a t i o n s  a n t i c i p a t e d  i f  t h e  a i r p o r t  serves predominant ly  

i n d u s t r i a l  suppor t  a c t i v i t i e s  p r e c l u d e s  t h e  requ i rement  f o r  
h i g h  speed t u r n o f f s .  I n t i a l  deve1,opment may not r e q u i r e  

c o n s t r u c t i o n  of t h e  p a r a l l e l  taxiway.  

S a f e t y  Areas and  Imaginary S u r f a c e  Design 

S a f e t y  Areas: A c l e a r e d ,  g r a d e d ,  d r a i n e d ,  and s u r f a c e d  
runway s a f e t y  a r e a  is  symmet r i ca l l y  l o c a t e d  about  t h e  runway. 
T h e  runway s a f e t y  a r e a  w i l l  be des igned  t o  s u p p o r t  snow 
removal ,  f i r e f i g h t i n g ,  and  r e scue  equipment.  I t  w i l l  a l s o  be 

c a p a b l e  of accommodating an o c c a s i o n a l  a i r p l a n e  w i t h o u t  
c a u s i n g  major damage t o  t h e  a i r c r a f t .  The r e q u i r e d  w i d t h  for 
t h e  runway s a f e t y  a r e a  i s  500  f e e t  for p r e c i s i o n  i n s t rumen t  
o p e r a t i o n .  
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The t a x i w a y  s a f e t y  area is  l o c a t e d  s y m m e t r i c a l l y  a b o u t  t h e  
t a x i w a y  and h a s  a r e q u i r e d  w i d t h  of  50 f e e t .  The t a x i w a y  
s a f e t y  area w i l l  be t r e a t e d  to  p r e v e n t  e r o s i o n  and t h e  
b l o w i n g  of  d e b r i s  or loose m a t e r i a l  i n t o  a f o l l o w i n g  
a i r p l a n e .  

Runway and  t a x i w a y  s a f e t y  areas are shown on F i g u r e  E-1. 

I m a g i n a r y  S u r f a c e s :  O b s t r u c t i o n s  t o  a i r  n a v i g a t i o n  are 
d e f i n e d  by i m a g i n a r y  s u r f a c e s .  I m a g i n a r y  s u r f a c e s  f o r  c i v i l  
a i r p o r t s  are  shown on F i g u r e  E - 2 .  The p r e c i s i o n  a p p r o a c h  
s u r f a c e s  a p p l y  to  t h e  recommended Cape Blossom runway.  

The  primary s u r f a c e  i s  l o n g i t u d i n a l l y  c e n t e r e d  a b o u t  t h e  

runway and is 1 , 0 0 0  f e e t  wide  f o r  a p r e c i s i o n  i n s t r u m e n t  
runway and  e x t e n d s  2 0 0  f e e t  beyond t h e  end of . t h e  runway. A 

t r a n s i t i o n a l  s u r f a c e  e x t e n d s  o u t w a r d  and  upward a t  r i g h t  
a n g l e s  t o  t h e  runway c e n t e r l i n e  a t  a slope o f  7 t o  1 f rom t h e  
s i d e s  of t h e  p r i m a r y  s u r f a c e  t o  a h e i g h t  o f  1 5 0  f e e t  above  
t h e  runway,  

The h o r i z o n t a l  s u r f a c e  is 1 5 0  f e e t  a b o v e  t h e  e s t a b l i s h e d  
a i r p o r t  e l e v a t i o n .  A c c o r d i n g  t o  t o p o g r a p h i c a l  maps of t h e  

a rea  and  v i s u a l  o b s e r v a t i o n ,  t h e r e  are no p o i n t s  w i t h i n  

s e v e r a l  miles of Cape Blossom which  penetra te  t h e  h o r i z o n t a l  
s u r f a c e .  

The p r e c i s i o n  i n s t r u m e n t  a p p r o a c h  slope is 50:l for  t h e  i n n e r  

1 0 , 0 0 0  f e e t  and  40:l f o r  an a d d i t i o n a l  4 0 , 0 0 0  f e e t .  

W i t h i n  t h e  a p p r o a c h  s u r f a c e ,  a runway c l e a r  zone m u s t  be 
e s t a b l i s h e d .  The a i r p o r t  owner m u s t  h a v e  p o s i t i v e  con t ro l  
over  d e v e l o p m e n t  w i t h i n  t h e  c lear  zone by l o n g- t e r m  easements 
o r  by ownersnip i n  f e e  simple.  T h i s  g i v e s  t h e  owner l o n g-  
term p o s i t i v e  a s s u r a n c e  t h a t  t h e r e  w i l l  be no e n c r o a c h m e n t  
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o f  a i r s p a c e  w i t h i n  the c r i t i c a l  p o r t i o n s  o f  the i n n e r  
a p p r o a c h  s u r f a c e .  For p r e c i s i o n  i n s t r u m e n t  runways t h e  c lear  
zone  e x t e n d s  2 , 5 0 0  f e e t ,  which is t h e  d i s t a n c e  r e q u i r e d  t o  
reach a h e i g h t  of 50  f e e t  f o r  t h e  5 0 : l  a p p r o a c h  s u r f a c e .  Any 
s t r u c t u r e s  which would p e n e t r a t e  t h e  above  d i s c r i b e d  s u r f a c e s  
m u s t  be a p p r o v e d  by f i l i n g  a "Notice of Proposed C o n s t r u c t i o n  
o r  A l t e r a t i o n "  w i t h  t h e  FAA. 

S e p a r a t i o n s  

The d i m e n s i o n a l  s t a n d a r d s  d i s c u s s e d  e a r l i e r  appear to  be 

a d e q u a t e  for c o n c e p t u a l  d e s i g n  purposes.  Proper s e p a r a t i o n s  
w i l l  be p r o v i d e d  to  allow c o n v e n i e n t  f u t u r e  u p g r a d i n g  t o  a i r  
ca r r i e r  a l l o c a t i o n s ,  i f  r e q u i r e d .  

S u r f a c e  G r a d i a n t  

T r a n s v e r s e  g r a d i a n t s  f o r  runways , t a x i w a y s  and t h e i r  
associa ted s a f e t y  areas are shown i n  F i g u r e  E- 1.  Runway 
l o n g i t u d i n a l  g r a d e  c h a n g e s  s h o u l d  be less t h a n  1 . 7 %  and 
s h o u l d  conform t o  l i n e  o f  l i g h t  c r i t e r i a .  

L i n e  of S i g h t  

An  u n o b s t r u c t e d  l i n e  of s i g h t  s h o u l d  be provided a l o n g  t h e  
l e n g t h  of t h e  runway s u c h  t h a t  any two po in t s  5 f e e t  above  
t h e  runway c e n t e r l i n e  w i l l  be m u t u a l l y  v i s i b l e  f o r  t h e  e n t i r e  
runway l e n g t h  , 

Crosswind  Runway 

T h e r e  is  i n s u f f i c i e n t  projected demand t o  j u s t i f y  a c r o s s w i n d  
runway d u r i n g  S t a g e  1 cons t ruc t i on .  The p r i m a r y  runway m u s t ,  
h o w e v e r ,  be l o c a t e d  so t h a t  a c r o s s w i n d  runway of l e n g t h  
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0 equal to approximately 8 0 %  of the basic runway length can 
intersect the primary runway. The crosswind runway would 
have a non-precision instrument runway and general transport 
classification. 

Apron 

The apron will handle loading, unloading and servicing of 
aircraft and will also accommodate parked airplanes. An 
apron capable of servicing the anticipated peak-hour fleet 
mix and parking requirements would have an area of about 1 5  

acres, with space reserved for future expansion. The 
proposed apron area could accommodate approximately four 
narrow bodied jets, which require approximately 1 . 2 5  acres 
each and forty small planes which require approximately 0.25 
acres each. 
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TRANSVERSE GRADE LIMITATIONS FIGURE E-1 
0 

\<ILL S E C T I O N  
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\ 
\ 
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i 
I 

C E N T E R L I N E  

PRIMARY SURFACE . 
CUT SECTION +$'* 

t +/ RUNWAY SAFETY AREA 

TAXIWAY 

-- 

LOCATION O F  D I T C H  OR SWALE OEPENOS 
ON S I T E  CONDITION BUT IN NO C A S E  I S  
W I T H I N  L I M I T S  OF RUNWAY SAFETY A R E A ,  

NAYlUUU RECONYENDCO 
SLOPE t 4 : 1  

I i % .TO 3 

NOTES: I, TRANSVERSE SLOPES SHOULD BE A D E D U A T E  TO 
PREVENT T H E  ACCUMULATION OF WATER O N  THE 
SURFACE BUT SHOULD F A L L  W I T H I N  THE RANGES 
S H O W N  A B O V E .  

2 THE RECOMMENDED l ; ' l 4 c m l  PAVEMENT EDGE I S  3% TO 5% Y," 

DETAIL " A "  INTENDED TO B E  USED B E T W E E N  P A V E D  A N D  
UNPAVED SURFACES. 

3 .  F O R  T H E  F I R S T  IO '  l J m l  OF UNPAVED S U R F A C E  
IMMEDI4tELY 4 D J I C E N l  TO THE P 4 V E O  S U R F A C E  

MINIMUM R E O U I R E D  S L O P E  I S  3%. 

' O R I G I N A L  GROUND ABOVE P R I M A R Y  
SURFACE ACCEPTABLE FOR , IT I S  D E S I R A B L E  TO M A I N T A I N  L 5 %  S L D P E . T H E  STAGE CONSTRUCTION.  

NOTE - Source, FAA Advisory Circular AC 150/5300-6A, February 1981. 
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, FAA IMAGINARY SURFACES 
FOR CIVIL AIRPORTS FIGURE E-2 
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NOTE - Source, Norman Ashford, Airport Engineering. Wiley Interscience Publication. P. 105, 1979 
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APPENDIX G Use of I n d u s t r i a l  Development Bonds 

S e c t i o n  1 0 5  ( a )  ( 1 )  of t h e  I n t e r n a l  Revenue code of 1 9 5 4 ,  a s  
amended ( t h e  "Code" ) , p r o v i d e s  t h a t  i n t e r e s t  on o o l i g a t i o n s  
o f  s t a t e s  and t h e i r  p o l i t i c a l  s u b d i v i s i o n s  is  no t  i n c l u d a b l e  
i n  t h e  g r o s s  income of i t s  r e c i p i e n t s .  I n t e r e s t  on .Obliga- 
t i o n s  i s sued  "on oena l f  o f "  a s t a t e  o r  p o l i t i c a l  s u b d i v i s i o n  
may a l s o  be exempt from t a x a t i o n .  O b l i g a t i o n s  i s s u e d  by t n e  
Alaska I n d u s t r i a l  Development A u t h o r i t y  ( " A I D A " )  may q u a l i f y  
f o r  t a x  exempt t r e a t m e n t .  

P o s s i b l e  E n t i t i e s  f o r  I s s u i n g  Tax  Exempt Bonds i n  Alaska 

0 

0 
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E x i s t i n g  e n t i t i e s  i n  t h e  S t a t e  of Alaska t h a t  cou ld  p o s s i b l y  

i s s u e  t a x  exempt bonds f o r  f i n a n c i n g  of t h e  p o r t  f a c i l i t y  a t  
K i v a l i n a  i n c l u d e :  ( 1 )  t h e  Alaska I n d u s t r i a l  Development 
A u t h o r i t y ;  ( 2 )  t h e  c i t i e s  of Kotzebue and K i v a l i n a ;  and ( 3 )  

b u s i n e s s  and i n d u s t r i a l  development c o r p o r a t i o n s .  O t h e r  

e n t i t i e s ,  s u c h  a s  NANA r e g i o n a l  borough,  o r  a s t a t e - c r e a t e d  
s p e c i a l  s e r v i c e  a r e a ,  could  a l s o  be c r e a t e d  under e x i s t i n g  
Alaska  law and would be capab le  of i s s u i n g  t a x  exempt bonds 
t o  f i n a n c e  t h e  p o r t .  Each of t h e s e  a l t e r n a t i v e s  i s  d i s c u s s e d  
b r i e f l y  below. 

1 .  Alaska I n d u s t r i a l  Devleopment A u t h o r i t y .  The Alaska 
I n d u s t r i a l  Development A u t h o r i t y ,  or " A I D A , "  i s  a s t a t e -  
c r e a t e d ,  quasi- governmental  e n t i t l y  a u t h o r i z e d  t o  issue t a x  
exempt i n d u s t r i a l  development bonds f o r  c e r t a i n  " p r o j e c t s "  
t h a t  w i l l :  

" . . .promote ,  deve lop ,  and advance t h e  g e n e r a l  
p r o s p e r i t y  and economic w e l f a r e  of t h e  people  of 
Alaska ..., r e l i e v e  problems of unemployment ..., and 
c r e a t e  a d d i t i o n a l  employment. " 

( A S  44.88.070) 
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Among the projects that may be financed by AIDA are: 

[ ( l ) ]  a plant or facility used or intended for use in 
connection with... developing or utilizing a natural 
resource, or extracting, ... transporting,... minerals, 
raw materials... commodities and materials, products or 
substances of any kind or nature, [and ( 2 ) l  any plant 
or facility used or intended for use... in connection 
with air and water transportation. 

Clearly then, the port facility at Kivalina is a type of 
project that might be considered by AIDA for financing. 

AIDA has two exenapt bond programs: the tax exempt revenue 
bond program ("revenue bonds") , and the tax exempt umbrella 
bond program ("umbrella bonds"). Revenue bonds are bonds 
secured solely by the revenue earned or expected to be earned 
by the particular project for which they are issued, by the 
credit of the developer applying for the financing, and/or by 
the guarantors of the applicant's credit. Umbrella bonds are 
issued for projects that will not be secured solely by the 
revenue from the project or by the applicant. Bonds issued 
by AIDA can have a maturity of not more than forty (40) 
years, and have a ceiling of Fifty Million dollars 
($50,000,000) per project unless special approval of the 
Legislature is obtained. 

Applications for revenue bond issues are never made directly 
by a developer to AIDA. Rather, the developer must apply for 
financing through certain approved financial institutions, 
called "originators," such as certain commercial banks. If 
an originator believes that a project may feasibly be 
financed by a revenue bond, the originator will submit 
various application materials to AIDA. Any application to 
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AIDA must contain information to assist AIDA to show that the 
following eligiblity criteria have been met: ( 1 )  that the 
project and its development will be economically advantageous 
to the state and the general public welfare and will contri- 
bute to the economic growth of the state; ( 2 )  that the 
project applicant is financially responsible; ( 3 )  that 
provision has been made in the project to meet increased 
demands upon public facilities that might result from the 
project: ( 4 )  that the project will provide employment in an 
amount reasonably related to the amount of the financing by 
AIDA considering the amount of investment per employee for 
comparable facilities; and ( 5 )  that the scope of the project 
is sufficient to provide a reasonable expectation of the 
benefit to the economy of the state. 

The application for a loan under the umbrella loan program is 
very similar to an application for the revenue bond 
financing. Again, the project developer must first locate an 
originator, such as a commmercial bank, that is willing to be 
the primary lender on the project. An application is then 
submitted to AIDA by the originator. 

Loans for construction of a new project may not exceed 
seventy-f ive percent ( 7 5 % )  of the appraised value of the 
project or one hundred percent (100%) of the cost of 
construction of the project, as certified by the applicant 
and approved by AIDA, whichever is less. Real property loans 
must be secured by a mortgage, which is a first lien on the 
real property in fee simple or in a leasehold estate. The 
term of the loan may not exeed twenty-five (25) years, or 
seventy-five percent (75%) of the estimated economic life of 
the project as determined by M I A .  

0 
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2 .  T h e  C i t i e s  of Kotzebue and K i v a l i n a .  A s  c i t i e s  of t h e  
second c l a s s ,  both  Kotzebue and K i v a l i n a  a r e  g iven  broad,  
g e n e r a l  powers under Alaska law t o  own, c o n s t r u c t ,  f i n a n c e ,  
o p e r a t e  and l e a s e  t o  t h i r d  p a r t i e s  p o r t  f a c i l i t i e s .  Among 
o the r  t h i n g s ,  t h e s e  c i t i e s  may ( 1 )  own, l e a s e  or s e l l  l and ;  
( 2 )  p l a n ,  p l a t  and zone t h e  w a t e r f r o n t ;  ( 3 )  promote and 
sponsor  p r o j e c t s ;  ( 4 )  deve lop ,  c o n s t r u c t  and o p e r a t e  
f a c i l i t i e s ;  ( 5 )  i s s u e  bonds; ( 6 )  spend t a x  revenues  f o r  p o r t  
pu rposes ;  and ( 7 )  j o i n  w i t h  o t h e r  p u b l i c  o r  p r i v a t e  e n t i t i e s  
t o  deve lop  or f i n a n c e  p r o j e c t s  s u c h  a s  p o r t  f a c i l i t i e s .  

None of t h e  s i tes  p r e s e n t l y  under c o n s i d e r a t i o n  f o r  t h e  
K i v a l i n a  P o r t  a r e  w i t h i n  t h e  p h y s i c a l  boundar ies  of e i t h e r  
Kotzebue or K i v a l i n a .  Alaska law does a l low a m u n i c i p a l i t y ,  
however, t o  a c q u i r e  and ho ld ,  l e a s e  or s e l l  p r o p e r t y  l o c a t e d  
o u t s i d e  i t s  munic ipa l  boundar ies  f o r  t h e  purpose  of a t t r a c t -  
ing  new i n d u s t r y .  I t  i s  no t  c l e a r ,  however, w h e t h e r  a c i t y  
may i s s u e  bonds f o r  f i n a n c i n g  improvements on s u c h  p r o p e r t y .  

I f  t h e  c i t i e s  cannot  issue bonds f o r  t h e  p o r t  by s imply 
a c q u i r i n g  ownership  of t h e  p o r t  s i t e ,  a n o t h e r  o p t i o n  would be 
f o r  one of t h e  c i t i e s  t o  annex t h e  p o r t  s i t e  i n t o  t h e  

m u n i c i p a l i t y  i t s e l f .  By annexing t h e  p r o p e r t y ,  t h e  c i t y  
wou ld  be a u t h o r i z e d  t o  e x c e r c i s e  a l l  of i t s  a u t h o r i t y  over 
t h e  l a n d ,  i n c l u d i n g  t h e  a u t h o r i t y  t o  issue bonds  and t o  

cons t ruc t  t h e  p o r t .  Annexation may be accomplished 
r e l a t i v e l y  q u i c k l y  and e a s i l y  under Alaska law, i n  accordance 
w i t h  AS 29.68.110.  

Smal l  c i t i e s  s u c h  a s  Kotzebue and K i v a l i n a  would normal ly  
encounter d i f f i c u l t i e s  i n  s e l l i n g  t h e i r  revenue and g e n e r a l  
o b l i g a t i o n  bonds i n  t h e  market  p l a c e ,  because of t h e  unfami- 

l i a r i t y  of i n v e s t o r s  w i t h  t h e  c i t i e s .  A way of a l l e v i a t i n g  
t h i s  problem might be t o  s e l l  t h e  bonds t o  t h e  Alaska 

Y 4-G 



0 

0 

0 

0 

0 

* 

0 

0 

0 

Municipal Bond Bank Authority (the "AMBBA"). The AMBBA was 
created by and is subject to the provisions of AS 44 .85 .005 .  

Its purpose is to provide a market for bonds of municipali- 
ties that might otherwise encounter difficulties in borrowing 
funds for capital improvements such as ports. 

If one of the cities acquires or annexes the port site, 
another state financing vehicle may become available. Under 
the Port Facilities Development Act, Kotzebue or Kivalina may 
be able to obtain a State grant for design and construction 
of the port. A less likely possibility is that the city 
could obtain a direct capital appropriation from the State 
Legislature for construction of the port. However, the State 
does not appear to have any clear policy about the type and 
amount of transportation infrastructure which it will provide 
to cities in the unorganized borough. 

- 3 .  Special Service Areas. Under Article X of the Alaska 
Constitution, the Alaska Legislature may create special 
service areas within the unorganized borough. The 
Legislature could thus establish a special port service area 
which could be given the power to issue bonds for 
construction of the port facility. 

However, the A l a s k a  Constitution explicitly provides that a 
new service area may not be established if the service can be. 
provided by incorporation as a city or by annexation of the 
area into an existing city. It therefore seems relatively 
unlikely that a service area authorized to issue bonds could 
be created. 

4. NANA Regional Borough. For some time, the NANA Regional 
Corporation, which is located in the unorganized borough and 
whose boundaries appear to encompass all of the proposed sites 

0 
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for the Kivalina project, has considered organizing itself 
into a borough. Were it to do so,  it would have powers 
similar to those of a municipality to own, construct, 
finance, operate and lease a port, including the power to 
issue tax exempt bonds. 

However, officials with the State of Alaska Department of 
Community and Regional Affairs have indicated that any such 
"boroughization" will not be initiated, if at all, for at 
least three years. 

5 .  State Business and Industrial Development Corporations. 
Alaska Statute Title 10, Chapter 10 provides for the creation 
of "business and industrial development corporations" or 
"BIDC's." BIDC's may be created for the purpose of 
"promoting, developing, and advancing the prosperity and 
economic welfare of the state." (AS 10 .10 .010) .  Some BIDC'S 
have already beer, formed. BIDC's are authorized to borrow 
money from their members, which may be persons, corporations, 
insurance companies, and financial institutions, and to issue 
bonds, make loans, and to otherwise invest in Alaska 
businesses. BIDC's are therefore another potential source of 
tax exempt bond financing that might be profitably 
investigated in connection with the financing of the port 
facility. 

AIDA is presently the most immediate and likely source of tax 
exempt bond financing. However, if AIDA will not finance the 
port on satisfactory terms, the alternatives outlined above 
should be investigated in greater detail. 

described in Section 103(a)(l 
specified cases, the interest 
will be taxable. Section 103 

The Code also provides in Section 103(b)(l) that industrial 
development bonds shall not be treated as obligations 

, i.e., except in certain 
on industrial development bonds 
b)(4)(D) provides, however, 
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that Section 103(b)(l) shall not apply to industrial 
development bonds if substantially all the proceeds of the 
bonds are used to construct exempt facilities. 

a 

0 

0 

0 

0 
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For interest on industrial development bonds to be exempt, 
the bonds must be issued not only to provide an exempt 
facility but must also meet other Code requirements including 
( 1 )  that the bonds be issued "by or on behalf of" a state or 
political subdivision, Reg. 5 1.103-1; ( 2 )  that the bonds not 
be held by a "substantial user" of the financed facilities, 
Reg. § 1.103-11; (3) that the bonds comply with the arbitrage 
rules specified at the time of the execution of a certificate 
at closing. 

In addition there is the official action requirement, i.e. , 
that the issuer takes an official action toward issuing the 
bonds prior to commencement of construction or acquisition of 
the project. This official action must evidence the issuer's 
present intent to issue obligations for a specific project 
and the issuer must have the legal authority to issue the 
obligations: however, this action need not establish a legal 
obligation to issue the bonds. The amount financable from 
bond proceeds is that amount paid or incurred after the 
official action is taken, regardless of when the construction 
first commenced. The reason for the official action 
requirement is the intention of the IRS to prevent the 
refinancing of facilities. Substantially all (90%) of the 
bond proceeds must be used to provide the exempt facility. 

Section 103(b)(4)(D) exempt facilities include ( 1 )  airports, 
docks and wharves, ( 2 )  storage or training facilities 
directly related to such facilities, and ( 3 )  property 
"functionally related and subordinate" to such facilities. 
Regs. S 1.103-8(e). In addition, property "functionally 
related and subordinate" to the exempt facility may qualify, 
but only if it is a character and size commensurate with the 
character and size of the exempt facility. Regs. 
1.103-8(a)(3). 
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Reg. 5 1 . 1 0 3 - 8 ( a ) ( 2 )  r e q u i r e s  t h a t  t h e  dock or wharf so 
f i n a n c e d  m u s t  be for g e n e r a l  p u b l i c  use.  The p u b l i c  u s e  t e s t  
f o r  docks  and wharves r e q u i r e s  t h a t  t h e  f a c i l i t i e s  be e i the r :  

( 1 )  open t o  t h e  g e n e r a l  p u b l i c  o r  ( 2 )  open t o  use by common 
c a r r i e r s  o r  by c h a r t e r  c a r r i e r s  s e r v i n g  t h e  g e n e r a l  p u b l i c  o r  
( 3 )  p a r t  of a p u b l i c  p o r t .  The p e r t i n e n t  r e g u l a t i o n  is set 
f o r t h  below. 

To q u a l i f y  under s e c t i o n  1 0 3 ( c ) ( 4 )  and t h i s  s e c t i o n  a s  
an  exempt f a c i l i t y ,  a f a c i l i t y  m u s t  s e r v e  o r  be 

a v a i l a b l e  on a r e g u l a r  b a s i s  f o r  g e n e r a l  p u b l i c  use ,  or 
be a p a r t  of a f a c i l i t y  so used ,  a s  c o n t r a s t e d  w i t h  

s i m i l a r  t y p e s  of f a c i l i t i e s  which are c o n s t r u c t e d  f o r  
t h e  e x c l u s i v e  use of a l i m i t e d  number of nonexempt 
p e r s o n s  i n  t h e i r  t r a d e s  o r  b u s i n e s s e s .  For example, a 
p r i v a t e  dock o r  wharf owned by o r  l e a s e d ,  and s e r v i n g  
o n l y  a s i n g l e  manufactur ing p l a n t  w o u l d  no t  q u a l i f y  a s  
a f a c i l i t y  f o r  g e n e r a l  p u b l i c  use, b u t  a hangar o r  
r e p a i r  f a c i l i t y  a t  a munic ipa l  a i r p o r t ,  o r  a dock o r  a 
wha r f ,  would q u a l i f y  even i f  it is owned by, or l e a s e d  
o r  permenent ly  a s s igned  t o ,  a nonexempt pe r son  provided 
t h a t  s u c h  nonexempt person  d i r e c t l y  s e r v e s  t h e  g e n e r a l  
p u b l i c ,  s u c h  a s  a common pas senge r  c a r r i e r  or f r e i g h t  
c a r r i e r .  S i m i l a r l y ,  an a i r p o r t  owned or o p e r a t e d  by a 
nonexempt person  for g e n e r a l  p u b l i c  u s e  is a f a c i l i t y  
f o r  p u b l i c  use, as  is a dock or wharf which is a p a r t  
of  a p u b l i c  p o r t .  

Docks and wharves a r e  descr ibed  i n  Regs. 1 . 1 0 3 - 8 ( e ) ( 2 ) ( i i ) .  
However, i n  o r d e r  t o  t r y  t o  de t e rmine  what q u a l i f i e s  a s  docks  

and wharves we need t o  examine t h e  r e g u l a t i o n s  and p r i v a t e  
l e t t e r  r u l i n g s  i s s u e d  by t h e  I n t e r n a l  Revenue S e r v i c e .  On  

p r e v i o u s  o c c a s i o n s ,  docks  and wharves were deemed to  i n c l u d e  
equipment needed t o  r e c e i v e  and d i s c h a r g e  c a r g o  and 
p a s s e n g e r s  ( e . g . ,  c r a n e s  and c o n v e y o r s ) ,  and r e l a t e d  s t o r a g e ,  
h a n d l i n g ,  o f f i c e  and pas senge r  a r e a s .  Gra in  e l e v a t o r s ,  s i l o s ,  
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warehouses, and oil and gas storage tanks also qualified as 
related storage facilities. In order to meet the public use 
test that the facilities serve or be open to the general 
public or serve (by its ownership or lease) a common 
passenger or freight carrier, or be part of a public port 
(regardless of its ownership or restricted use), storage 
tanks at a public port qualified as did port facilities 
operated by a common carrier. 

Offshore docking terminals for oil tankers and onshore salt 
dome temporary storage facilities did qualify where the 
facilities were owned by a nonexempt person subject to ICC 
regulation as a common carrier and were to be equally 
available to non-owner shippers. A drydock in a public port 
constructed for lease to a nonexempt person as a repair and 
maintenance facility for the general public qualified. A 

graving dock, outfitting berth, cranes, and lift dock that 
were adjacent to a shipyard in a public port were deemed to 
be primarily manufacturing facilities and therefore did not 
qualify. However, a repair facility available to other ship 
owners qualified under a separate letter ruling. Grain 
handling facilities constructed for a company in the terminal 
transshipping business qualified although it was not a public 
port because it served many users. Docks, wharves, and 
related' facilities for the loading and unloading of vessels 
and the storage of materials, all related to the cement 
manufacturing plant of a nonexempt person, qualified as part 
of a public port. Facilities for offloading and storage Of 
liquified natural gas for the benefit of nonexempt persons 
qualified as a dGck within a public port, while offloading 
facilities in a public port qualified as did dock and storage 
facilities of common carriers. 

9-G 



0 

0 

* 

0 

e 

l ,. 

It is understood that the facility would be located within 
the boundaries of  the village of Kivalina, population 
approximately 250.  The port and dock would be built 
primarily for the benefit of Cominco for its mining 
operations at Red Dog. Even if the port were leased to 
Cominco, the port still could qualify as an exempt facility 
under the Code if it met the public use test. It has been 
suggested that the port would be available to the general 
public, for loading and unloading of various types of 
vessels, depending on the location of the port and its depth 
Utilization for offloading of goods transshipped from 
Kotzebue, or for transshipment of goods to Kotzebue as well 
as utilization by private vessels such as fishing boats, may 
all qualify the port development as an "exempt facility" 
under the Code. 
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